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Preface to Second Edition 


The appearance of this nett edition of the 
book marks the completion of almost thirtj 
ttvo tears of affiliation ttith the Gastro 
intestinal Roentgen Division of Bellevue 
Ho'ipit'il The enormous amount of material 
in this institution, as ttell as that obtained 
through m> other affiliations and in mv 
private practice, made possible the writing 
of this book 

As in the past, I have kept the following 
criteria in mind in the choice of the material 
to be included in this work 

1 Complete documentation of the valid 
it> of the roentgenographic diagnosis as 
determined bv operation or autops) with 
histologic confirmation 

2 Iheclantj of the roentgenographic de 
formit} as noted in the illustrations 

3 The usefulness of the material from 
both the clinical and the roentgenographic 
points of view 

I have also attempted through brief case 
histones to intertwine the essential clinical 


features with roentgenographic and patho 
logic findings The technical procedures es 
sential for the clear demonstration of the 
roentgenographic deformitiej> of the particu 
lar segment involved have been stressed 
Although much rare material has been 
included in this book an attempt has been 
made to keep the subject properlj balanced, 
with major emphasis upon those lesions 
which the internist, the gastro enterologist 
and the radiologist are more apt to meet in 
their practice 

The writing of the new edition has en 
abled me to include a large amount of addi 
tional material m order to enhance its 
usefulness and also has given me the oppor 
tunil> to bring the rapidlj expanding litera 
ture on the subject up to date 
Again I wish to express m> deep apprecia 
tion of the courtes> and the co operation of 
the J B Lippincott Company 

Jacob Buckstein 




Preface to First Edition 


The diagnostic value of the roentgen 
ographic method in the stud> of the diges 
tive tract is fullj recognized bj internist 
and surgeon alike A knowledge of its 
potentialities should be of great value to the 
general practitioner 

For more than a quarter of a centur> it 
has been m> privilege to be affiliated with 
Bellevue Hospital During this penotl I 
have had the opportunity of correlating the 
roentgenographic findings in disorders of 
the digestive tract with those obtained at 
operation or autopsy This book is an out 
growth of my experience with the enormous 
amount of material at the hospital and of 
my own private practice 

In the pages of this book the reader wiU 
find a presentation of those technical pro 
cedures which I have found most helpful 
and of the abnormalities of the digestive 
tract, both functional and organic, in the 
study of which this diagnostic aid is of 
inestimable value 

Some of the illustrations in this volume 
appeared in my earlier volume, Clinical 


Roentgenology of the Alimentary Tract, 
published by W B Saunders Company , and 
I give them my thanks for permission to 
reproduce these illustrations 

I wish to express my gratitude for the 
excellent co operation that I have received 
from the various members of the hospital 
staff and to the publishers, J B Lippmcott 
Companv, for the manv courtesies extended 
to me 

I wish in particular to record my debt to 
Dr Lewis Gregory Cole, whose inspiring 
lectures were my first introduction to the 
field of roentgenology of the digestive tract 
when I was a medical student at Cornell 
to Dr Russel D Carman whose bool I 
read and re read while a medical officer 
during World War I to Dr I Seth Hirsch, 
formerly Director of the Roentgen Depart 
ment of Bellevue Hospital , to Dr Lewis J 
Friedman, the present director of the de 
partment to Dr Eugene F DuBois and 
Dr David P Barr of the Cornell Medical 
College md to Dr Louis Hauswirth, Di 
rector of Medicine, Beth David Hospital 
Jacob Buckstein 
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History of Roentgenology of the Alimentary Tract 


mann’s “mass,” which consisted primarily 
of chalk and therefore should be as opaque 
to the roentgen rays as the bones After an 
exposure of 57 minutes, they were able to 
show the blood vessels in the roentgeno- 
gram even more distinctly than the bones 
themselves In a second case, they roent- 
genographed the little finger of the left 
hand of a colleague , this had been injured 
by a bullet and showed the presence of 
callus formation They recognized in this 
finding a new method for the demonstra- 
tion of bone pathology The actual roent- 
genograms accompany the article They 
wrote . “Should it be possible through tech- 
nical impiovement to radiograph other 
portions of the body, this would open up 
a new field in diagnosis for the healing of 
the sick ” 

An important step forward occurred with 
the publication of the highly interesting 
paper of Sehrwald? The importance of his 
contribution rested on the fact that he 
showed that chlorine, bromine and iodine 
absorbed the loentgen rays and that this 
propel ty depended upon the atomic weight 
of the elements He predicted that internal 
organs filled with these halogens would be- 
come visible to the roentgen rays 
The next step in the development of the 
potentialities of the roentgen method was in 
the visualization of those internal struc- 
tures of the human being, such as the 
esophagus, stomach and the rest of the 
digestive canal This occurred with the pub- 
lication of the work of Becher ^ He re- 
corded his observations on the outline of 
the stomach and intestines of a guinea pig 
after first filling them with lead acetate 
He hit upon the two great essentials on 
which further progress depended, namely 
“a solution must be employed which can 
be introduced into the human stomach 
without causing damage and which is non- 
transparent for roentgen rays ” 

Within a short time Wegele"* had made 
a suggestion which was later carried out by 
Lindemann,'’ who first placed a copper wire 
to a rubber tube, which he then intro- 


duced into the stomach of a human being, 
he succeeded in roentgenographing this, 
outlining the curvature of the stomach He 
also succeeded in doing this in the case of a 
patient with gastric dilatation Actual roent- 
genograms which required a 16-minute ex- 
posure accompany his interesting account 

Less than a month after the original con- 
tribution of Becher, Hemmeter® published 
his paper on the roentgen visualization of 
the human stomach In his original article 
Hemmeter, after describing the attempt of 
Becher to roentgenograph the stomach and 
a loop of intestine of a guinea pig, said 
“To obtain a photograph of the human 
stomach a solution is necessary having two 
properties (1) it must not injure the stom- 
ach of the subject to be photographed, (2) 
It must be impenetrable to the Rontgen 
rays.” He did say, however, “I do not 
consider the use of the Rontgen method, 
on account of its complexity and long dura- 
tion of exposure, as practical for determin- 
ing the size and location of the stomach’’ 
While suggesting tliat lead acetate might 
be put into an elastic bag introduced into 
the stomach and then roentgenographed, he 
personally did not put the procedure to 
practical effect 

RumpeP then outlined a dilated esopha- 
gus by filling It with a suspension of bis- 
muth subnitrate 

The pioneer work of Cannon in the early 
development of the roentgenology of the 
alimentary tract will forever remain a 
credit to American science Because of its 
histone significance I quote at length from 
his paper, published m 1914, on the “Early 
Use of the Roentgen Ray m the Study o 
the Alimentary Canal ” 

In the fall of 1896, when I was a first-year 
Student m the Harvard Medical School an 
Mr Albert Moser, a Cambridge acquaintance, 
was a second-year student, we went to 1 ro 
fessor H P Bowditch and asked for an op- 
portunity to undertake a physiologic inves i- 
gation. He suggested that we test by 
of the newly discovered Roentgen rays tn 
Kronecker-Meltzer view of deglutition, 
namely, that substances when swallowed ar 
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shot down the oesophagus b> pressure de 
\ eloped in the mouth, and are not pushed 
down b> a peristaltic wave A small static 
machine and some simple tubes were secured, 
and we set to work Our first observation was 
made on Dec 9 , 1896, when we watched 
globular pearl buttons pass down the oesopha 
gus of a dog On Dec 14, we repeated the 
observations on a rooster, whose neck was 
kept straight b> fastening the head and body 
in fixed positions 

That substances vary in their opacity to 
the Roentgen ray in accordance with their 
molecular weight was then common knowl 
edge Barium and bismuth were selected 
from among the heavy metals, and barium 
sulphate and bismuth subnitrate were chosen 
as salts which, because practically in«5oluble 
would serve our purposes Since bismuth <ub 
nitrate was a pharmacopeial preparation we 
determined first to use that * 

On Dec 16, 1896, we gave a frog a cclatin 
capsule filled with this bismuth salt, and after 
seeing clearly the shadow of the substance in 
the frog’s stomach, we repeated, the next day, 
Dec 17, the use of the salt m a capsule to 
show deglutition m the dog When the swal 
lowed capsules were dissolved the bismuth 
subnitnte was liberated and m my notes I 
find the remark that thus a dark roundish 
area was produced as a stomach shadow Then 
we procured a goose and made for it a box 
so arranged that the long neck reached up 
through the cover A high cardboard collar 
was then attached to the top of the box in 
such a way that it could be closed in front 
when surrounding the gooses neck Thus the 
goose with the appearance of using the most 
stylish neckwear, presented to the fluorescent 
screen a very satisfactory extent of oesopha 
gus At a meeting of the American Physio 
logical Society in Boston Dec 29, 1896, the 
phenomenon of deglutition as exhibited by the 
goose when swallowing capsules containing 
bismuth subnitrate was informally demon 
strated to the menib“rs by means of the 
Roentgen rays This was I think, the first 
public demonstration of movements of the 
alimentary tract by u«e of the new method 
Later I showed that barium «ulphate mixed 
with the food was quite as «:ati factory as 
bismuth subnitrate * 

It was not until Jan ^ lb97 that we em 
ployed bismuth subnitrate mixed with food 
(in this ca'^e a bread mush) to render the 
swallowed mass visible And in order to test 
the rate at which substances with diflerent 
consistencies move along the oesophagus we 
added more or less water to the mush thus 


varying its physical state from a rather stiff 
mass to a very soft nearly fluid mixture Van 
ous observations of this nature were made on 
the goose m January Februarv and Alarch 
1897 On April 3 1897, we began using the 
same mush bismuth bolus and also meat with 
bismuth siibnitrate adherent, m a study of 
swallowing in the cat, and as the mixture of 
bismuth subnitrate and food accumulated in 
the stomach that organ was outlined by a 
dark shadow On April 3 and m observations 
on several days thereafter, the gastric con 
tents became visible as the cats swallowed 
more and more of the mixture, but no move 
ments of the wall were seen Finally on April 
23, 1897, a cat was fed bread soaked in warm 
water, and mixed with bismuth subnitrate 
about an hour and a half later peristaltic 
waves were clearly seen passing over the 
organ 

At a meeting of the American Physiological 
Society m Washington, May 4, 5 and 6, 1897, 
a preliminary report of the'e observations was 
presented by Professor Bowditch, and the 
summary of the report was published a month 
later (Science, June 11, 1898, p 901) A 
part of the summary was as follows 

For this purpose (studying the oesopha 
gcal and gastric movements bv means of 
Roentgen ray shadows) moist bread meat, 
mush or viscid fluids were mixed with bis 
muth subnitrate Food thus prepared is visi 
ble during the process of deglutition, and if 
given m sufficient quantities serves to out 
line the stomach and to render its pcristaUic 
movements visible Then followed an account 
of the results which had been obtained m ob 
'serving deglutition m different animals and 
also gastric peristalsis 

Roux and Balthazard'' m June 1897, 
described a «enes of experiments on the 
motor function of the stomach of various 
animals by means of the roentgen rav by 
cmploving a mixture containing bismuth 
subnitratc In July of that year tbev gave a 
brief report of their experiences with the 
method m "^tudving the contractions of the 
stomach of man In a later publication 
they*" continued their studies on tlic move 
ments of the <=tomach by tiie roentgen 
method with the administration of bismuth 
subnitratc and presented actual radiograph-* 
Thev conclutlcd their studv b\ saving 

The stomach is divided into two distinct rc 
gions the largest part of the stomach serves 



History of Roentgenology of the Alimentary Tract 


as a reservoir for food, the prepyloric portion 
IS the motor region of the stomach, and by 
its vigorous peristaltic movements, it forces 
into the duodenum, little by little, the ma- 
terial accumulated in the stomach 

In 1898, Cannon^^ published the results 
of his research on the behavior of the 
esophagus, during which experiments he 
recorded his findings in the case of a girl 
of 7 years to whom he administered a sus- 
pension of bismuth in water That same 
year and in the following year, 1899, Can- 
non worked with Dr. Francis H Williams 
in the roentgen visualization of the stomach 
of a boy aged 10 and that of his 7-year-old 
sister They were given a meal of a pint 
of milk and bread to which was added 
30 Gm of bismuth subnitrate After the 
outline of the stomach was visualized on the 
fluorescent screen, drawings were made on 
transparent paper placed over the gastric 
image These results were published in 
1903 “ 

Rieder^® in 1905 recommended a mixture 
of flour or potato with bismuth subnitrate 
for the visualization of the alimentary 
tract He recommended the use of 30 Gm 
of bismuth by mouth 

Of historical interest is the original con- 
tribution of Holzknecht and Brauner 
They presented a detailed description of the 
technic of fluoroscopic study of the bis- 
muth-filled stomach In some cases they not 
only administered a suspension of bismuth 
but introduced in addition an effervescent 
mixture to produce gaseous distention of 
the stomach Included in this contribution 
are drawings of the appearance of the 
stomach under different conditions Of 
interest also is a photographic reproduction 
of the laboratory, showing a picture of 
Holzknecht and a number of other doctors 
in front of the fluoroscopic screen observing 
a patient who is being examined 

Holzknecht and Jonas carried roentgen 
exploration still further in their contribu- 
tion of 1909 They described their com- 
bined fluoroscopic and roentgen procedure 
in the examination of the stomach and 


duodenum and stressed the importance of 
palpatory manipulation The patient, 
placed behind the screen with his stomach 
empty, was examined following the admin- 
istration of 10 to IS Gm of bismuth car- 
bonate in 100 cc of water The passage 
of the opaque suspension was followed 
through the esophagus into the stomach 
and was then forced manually into the 
pylorus and duodenum They studied the 
form, position and peristalsis of the stom- 
ach and emphasized the normal nature of 
the air in the stomach, the presence of 
which in the preroentgen era had been 
attributed to nervous phenomena They 
emphasized the significance of fluoroscopy 
in the study of the anatomy and physiology 
of the normal stomach and stressed its 
diagnostic value in the demonstration of 
nonpalpable tumors, pyloric stenosis, carci- 
noma, adhesions and malfunction of a 
gastroenteric stoma 

So remarkable were the potentialities of 
this new method of diagnosis that H 
Beclere,^® envisioning the possibilities of the 
future, said 

The introduction into the stomach of a 
very large quantity of bismuth in a mixture of 
bread and milk has enabled Roux and Bal- 
thazard in France and Williams and Cannon 
in America to make interesting researches in 
animals, children and adults on the muscular 
function of the digestive canal It is to be 
hoped that clinical medicine will take part in 
these researches and that in this manner 
visceral radiology will some day be enriched 
by a new chapter 

That the hope of Beclere has met with rich 
fruition is demonstrated by the accuracy 
which the roentgen method has achieved 
and the reliance placed by the clinician and 
the surgeon upon the objective significance 
of the information which is obtained 

In the following pages of this book viH 
be unfolded the story of the achievements 
in diagnostic roentgenology of the alimen- 
tary tract, ivhich have fully justified t e 
prophecy of Beclere iMuch of this has de- 
pended on the elaboration of technical aids 
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m the construction of apparatus, and an 
incalculable debt is due the physicists and 
the engineers ^\ho have contributed to this 
progress No attempt will be made m this 
\iork however, to discuss details regarding 
the structure of roentgen apparatus, tubes, 
cassettes, superspeed screens or anj of those 
other features which can best be learned 
from actual contact with such apparatus 
or from books specifically devoted to the 
subject of technic or in a course m the 
physics of roentgenology —best learned in 
conjunction with the subject of general 
roentgenology itself 

Such details as concern the preparation 
of the patient, the nature of the mixture 
recommended for administration to the 
patient, the position of the patient, the time 
interval between exposures and similar 
points of a clinical character, however will 
all be discussed in relation to the specific 
phase of the alimentary tract under mvcsti 
gation— each in its appropriate chapter 

One feature of a technical character 
which I do wish to emphasize is the use of 
a Bucky diaphragm attached to the fluoro 
scopic screen I consider this added feature 
of inestimable value m affording a clearer 
and more detailed visualization of the 
image, and I strongly recommend that it 
be made a permanent addition to the fluoro 
scopic screen in the study of the alimentary 
canal 

The modern fluoroscopc is con«ttructcd in 
such a manner as to give a maximum degree 
of safety m diagnostic exploration \ anous 
spot film devices are now obtainable for 
graded compression of an isolated area of 
the alimentary tract, with a switchover 
for prompt radiographic exposure of the 
region under special ob'crvation If in 
addition to the ‘'Ofety devices conslructetl 
withm the fluoroscopc itself for the pro 
tection of the operator a chair is emploveil 
with a lead protective apron in front if 
soft lead lined joves arc u cd and if inter 
niittcnt txposurt is niadt of xs «mall an 
image as is consistent with proper visuali 
zalion of the various portions of the m«cus 


being studied, the procedure may be con 
sidered e^entiallv safe 

At present, the question as to whether 
one should depend on fluoro'^copy or upon 
roentgenography m the examination mav 
be considered obsolete The combination of 
both procedures, fluoroscopy and roentgen 
ography, is essential in order to obtain the 
maximum of detail of a diagnostic nature 
in the roentgen examination of the alimen 
tary tract Both procedures complement 
each other and there is peril m the entire 
elimination of one or the other Certainly, 
fluoroscopy will give extrenielv valuable 
information regarding the grosser details of 
structure and the kaleidoscopic changes of 
physiologic behavior Many lesions, even 
though small will be picked up by the ex 
pert on fluoroscopic examination alone if 
the patient is thoroughly examined through 
every angle and if manual compression is 
employed to bring out the mucosal relief 
For the finer changes of structural detail 
the radiograph has its advantages "Maxi 
mum safely m diagnosis consists, therefore 
in the employment of both procedures in 
every case 

Moreover, the roentgenogram serves as a 
permanent record of the findings and is free 
of the personal equation involved in a draw 
ing of an evanescent fluoroNCopic image 
Such an objective record as the roentgono 
gram can be studied at great Icnoth, m 
leisurely fashion, at anv lime, and long 
after the fluoroscopic ob ervation has been 
completerl It may serve for leaching pur 
poses and mav be placed in a vicwine, box 
in the operating theater as a guulc m cases 
of surgical intervention \ record of this 
kind can al o be U'ccl for piirpo es of com 
pirative studv in the determination of the 
cffectivene s of medical management of anv 
particular di order and, as in the pages of 
this book such roentgenograms can be u«ed 
for purpo es of publication \o matter how 
skillfuUv trained the gastro-enierologist or 
radiologist may be, there are obvious at! 
vantages m the correlation of both fluoro 
copy and roentgenographv m the eiamina 
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tion of any patient in whom a lesion of 
the gastro-intestinal tract is suspected 
Finally, I wish to stress the importance of 
the clinical background of every such case 
that IS studied radiographically While the 
objective roentgen findings in many cases 
are of such a clear-cut character that their 
diagnostic significance may be accepted un- 
equivocally, there are not infrequently 
borderline cases in which only the interplay 
of all the factors that can be brought to 
bear, whether clinical, pathologic or radio- 
logic, will enable us to render maximum 
diagnostic service to our patients. 
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THE HYPOPHARYNX 

AND 

THE ESOPHAGUS 




2 

The Hypopharynx 


The act of swallo\\ing is a complicated 
reflex initiated by a chain of ph> 'biologic 
factors in the pharyngeal region The 
pharjTix IS a musculomembranous organ 
about 5 inches in length, ^\hich extends 
from the base of the shull to about the level 
of the sixth cervical vertebra, where it be 
comes continuous with the esophagus Bv 
virtue of Its communications anteriorl> it 
IS divided into a nasal pharvnx, an oral 
pharynx and a laryngeal pharynx The 
larjngopharjnx extends from the lar>n 
geal opening to the cricophar>ngeal con 
stricter It IS thus bounded above by the 
epiglottis below which is the superior aper 
ture of the lar>nx Laterally are the pyn 
form sinuses Medial to the sinuses are the 
arjepiglottic folds, while laterallv are the 
th> roid cartilage and the hypothv roid liga 
ment Above the epiglottis are two other 
recesses the valleculae The phar>n§o tpi 
glottic folds are at the latent margins of 
the valleculae and extend from the epi 
glottis to the pharynx 
The bolus of masticated food is passed 
through the isthmus of the fauces by the 
action of the anterior portion of the tongue 
against the palate This is also aided by the 
posterior portion of the tongue forcing the 
bolus through the pharynx into the esopba 
gus * The bolus is passed through the 
pharynx into the esophagus m about one 
fifth of a second from the time of conlrac 
tion of the mylohyoid muscles This 
Complicated act is controlled by a center m 
the medulla, with the effectors present m 
the muscles of the larynx and the pharynx 
louring this process the oral and the nasal 
cavities are closed off ind the larynx is 
occluded by the adduction of the vocal 


cords and the elevation of the larynx When 
because of any disorder there is interference 
with the elevation of the larynx, swallowing 
IS impossible 

The junction of the hypopharynx and the 
esophagus was described by Killian" m 1908 
on the basis of endoscopic studies He de 
scribed a transverse fold on the posterior 
wall of the esophagus at its junction with 
the hypopharynx Ordinarily this fold 
occluded the opening of the esophagus but 
this region relaxed on swallowing and when 
a vomiting reflex was produced He called 
this area the ‘ mouth ’ of the esophagus and 
called the bulge on the posterior wall the 
esophageal ‘ bp ' He correlated the ana 
tomic localization of the lip with the trans 
verse portion of the cricopharyngeus 
muscle 

That the indrawing of the posterior wall 
of the pharyngo esophageal junction is due 
to the activity of the transverse portion of 
the cricopharyngeus muscle is supported by 
the following observations 

I In favor of the assumption that this 
smooth indentation is due to the functional 
behavior of the cricopharyngeus muscle is 
the fact that pulsion diverticula originate in 
this region It is a generally recognized 
anatomic fact that these diverticula origi 
nate on the posterior wall of the pharyngo 
esophageal junction in the weak area be 
tween the oblique and the transverse fibers 
of the cricopharyngeus muscle Since the 
smooth indentation on the posterior wall 
corresponds to the area just below the 
origin of these diverticuh, there is added 
confirmation that the concavity is produced 
by the action of the transverse portion of 
this muscle 
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2 In studying the roentgen appearance 
of this concave indentation one may note 
that there is considerable variability in the 
degree of constriction in this region and in 
the length of the segment involved. At 
times, this area may be completely shut off, 
as in marked dilatation of the esophagus in 
cardiospasm or even in carcinoma, thereby 
preventing regurgitation into the pharynx 
and ultimately into the tracheobronchial 
tree One may best explain such a phenome- 
non as being due to constriction produced 
by a muscular structure capable of altera- 
tion in its physiologic behavior, now yield- 
ing and now causing occulsion to a variable 
degree The anatomic localization of this 
indentation, as well as its behavior and its 
association with the origin of the classical 
pulsion diverticulum in this region, all point 
strongly to the transverse portion of the 
cricopharyngeus muscle as the cause 

ROENTGEN EXAMINATION OF 
THE HYPOPHARYNX 

While the pharynx and the pharyngo- 
esophageal junction ma}' be noted some- 
times after a simple swallow of barium, the 
passage of the opaque fluid is often so rapid 
as to make careful visualization of this 
region difficult or impossible One may cau- 
tion the patient not to repeat the swallow- 
ing act after the first mouthful of barium 
has filled out the pharynx, thus permitting 
some of the barium to outline the contour 
of the pharynx as well as the valleculae and 
the p}Tiform sinuses An aid in arresting the 
barium for a more protracted period of 
observation is the Valsalva test This may 
be carried out as follows The patient is 
told to take a deep breath Before expira- 
tion he keeps Ins mouth closed tight and his 
nose is pinched He is then instructed to 
exliale As a result, the increased intra- 
thoracic pressure transmitted by way of the 
trachea distends the pharynx with air In 
this manner, the barium within the recesses 
of the pharynx may not only be retained 
but will stand out in sharp contrast In 


many cases, however, the Valsalva method 
is ineffectual in delaying the rapid empty- 
ing of the pharynx 

Retention of barium in the pharynx and 
in the pharyngeal recesses will in part de- 
pend on the nature of the mixture, since 
obviously a thick paste will cling to these 
regions more readily than a simple barium- 
water suspension The method of preparing 
the thick mixture will be described in con- 
nection with the roentgen examination of 
the esophagus The visualization of the 
pharyngeal structures will also depend on 
the prompt fixation in the roentgenogram 
at the optimum moment of exposure, usu- 
ally after the first swallow of a small 
amount of the thick mixture and before 
subsequent swallowing has dislodged the 
barium Spot-film technic is an invaluable 
aid Examination in the supine position 
may also be helpful in retarding the flow 
of barium In some cases, there may be 
retention of barium in the recesses without 
either subjective complaints or evidence of 
organic derangement as shown by esophago- 
scopic examination In other cases, however, 
with such retention, particularly when the 
quantity is marked and the period pro- 
longed, actual organic changes may be 
noted, some of which are recognizable on 
roentgen examination 

As viewed laterally the wall of the hypo- 
pharynx when distended with barium may 
show a slight superficial irregularity of its 
anterior surface The posterior wall is 
smooth and often exhibits wavelike ripples 
apparently due to peristaltic activity The 
more generally recognized alteration is on 
the posterior wall at its junction with the 
esophagus and appears as a smooth, 
rounded indentation, the anatomic basis for 
which has already been described The 
narrowing at the junction of^ the pharynx 
and the esophagus may at times produce 
practically complete occlusion because of 
the functional behavior of the cricopharyn- 
geus muscle This may act as a protective 
mechanism by preventing regurgitation into 
the pharynx and the trachea in the presence 
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of an obstructne le'sion of the esophagus of 
either organic origin or the result of de 
rangements of function 

Viened anteriorly, the pharynx ^\hen 
distended nith barium, is of smooth con 
tour, usually tapering gradually at its }unc 
tion ^ilh the esophagus \fter partial 
emptying of the pharynx, rests of barium 
may be noted, outlining the \alleculae 
i\hich appear as two small, cup shaped 
areas to either side at about the level of the 
thyroid cartilage Below are the bilaterally 
placed, triangular shaped pyriform sinu es 
In the lateral view one or another of these 
structures may be seen but often only with 
difticulty or not at all, because they may 
overlap each other 

Abnormalities of the hypopharynx may 
result from a number of causes, both func 
tional and organic Faultv co ordimtion of 
the swallowing mechanism, with failure of 
relaxation of the cricopharyngeus muscle at 
the proper moment, may well be a cause 
of transient dvsphagia of functional origin 
The only roentgen evidence of such lack of 
CO ordination may be abnormal delav in 
the emptying of the recesses of the hypo 
pharnyx, as well as unusual prominence of 
the concavity produced by the pre-'sure of 
the transverse portion of the cncopharyn 
geus muscle with occlusion at the pharyngo 
esophageal junction The more carefully ihi" 
region is studied, however the fewer arc 
the cases of dvsphagia of a purelv func 
tional nature The most serious cause of 
intrinsic origin is carcinoma of the hvpo 
pharynx Similarly foreign bodies caught 
nt the mouth of the esophagus may cause 
obstruction A pulsion diverticulum when 
®rge, may compress the pharv ngo e«opha 
geal junction This will be discussed more 
'rlly in the chapter on diverticula of the 
esophagus 

A comparativelv rare but clinicallv im 
Portant disorder is the dysphagia occurring 
mainly m middle aged women and asso 
dated with secondary anemia, a condition 
^htch originally had been considtred hys 
orical and still is, referred to occasionallv 


as “globus> hystericus’ The association of 
anemia with this condition was emphasized 
by Blankenstein® in 1S93 in whose disser 
txtion will be found references to the older 
literature on the subject Plummer m 1914 
and Vin«on in 1922 thought that the 
dv phagia was purelv functional, although 
Paterson* in 1906 had described atrophic 
changes m the pharynx as a concomitant 
tinding m this svndrome 

That organic changes of the pharyngo 
esophageal region are present in this, dis 
order was •'hown aKo by "Mosher wha 
described the presence of webs at the en 
trance to the esophagus behind the cncoid 
cartilage They appear as thm folds of 
mucous membrane and scar tissue, roughly 
crescentic While the small web mav be 
present without svmptoms unless food iv 
eaten unusually fast, the large webs may 
be a cause of definite obstruction and mav 
be the underlying organic process in indi 
viduals stamped with the diagnosis of 
globus hystericus 

The presence of organic changes in the 
hypopharynx and the upper esophagus in 
association with the svndrome of dvsphagia 
and anemia has been corroborated bv a 
number of observers Kelly,® Paterson'^ in 
bis later article, Suzman® and Hoover® 
One of the cases of dy5pha<sia and anemia 
reported by McGee and Goodwin'® was 
studied at autopsy The upper portion of 
the e'ophagus was hyperemic and showed 
irregular areas of denudation with islands 
of lymphocytes and scattered plasma cells 
The muscular wall was thickened evidence 
of a chronic esophagUis 
There is therefore ample evidence of an 
underlying organic basis for this type of 
dysphagia associated with anemn 
Of great significance is the apparent 
predisposition of these orginic alterations 
to the ultimate development of carcinoma 
of the hypopharynx (Paterson Ahlbom" 
and Sirap-on'-) 

Alany of the e changes may be recognized 
on radiologic examination of the hypo 
pharynx ('Mosher and Waldstrom and 
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1*10. 4 The constriction produced by 
the transverse portion of the crico- 
pharyngeus muscle is particularly well 
shonn in the above illustration 


constriction at the junction of the hypo- 
pharynx and the esophagus may give rise 
to dysphagia 

lUustratjve Case. I G , male, aged 62 
The patient, a known cardiac, was admitted 
to the hospital complaining of inability to 
swallow even fluids and of vomiting of 3 days’ 
duration 

Three years previously he had had a simi- 
lar episode of dysphagia He had lost 45 
pounds in the preceding 4 years Phj^sical ex- 
amination revealed evidence of auricular fi- 
brillation His hemoglobin was 90, R B C 
5 200,000 

Roentgen examination at this time (Fig 5) 
revealed obstruction in the pharyngo-esopha- 
geal region with reflux of the barium by way 
of the pharynx into the trachea. The evidence 
was of an obstructive lesion in that region 

On esophagoscopy the instrument w'as 
passed with ease into the stomach No ob- 
struction or foreign body was seen nor was 
anj'^ other explanation of the symptoms found 
Neurologic examination w'as negative. 

After 4 days, the patient’s dysphagia sud- 
denty disappeared and he was able to drink 



Fig 5 Functional obstruction at the pharyngo-esophageal 


junction 




Tic 7 Note (he Imenr opicit\ it 
about the lc\cl of the ^ixtb cer\ical 
\ertcbra produced bv the chicken Iwne 


lie S Circinorm of the h\-pophar 
jnx Note the narrowin? and distortion 
of the h\pophar^nx and the superficial 
irregtjlaritj of the anterior wall 
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liquids and even eat solid foods Nine months 
later, the patient returned because of dimness 
of vision and colored scotomata during the 
preceding 3 to 4 days His cardiac symptoms 
were well controlled by digitalis He had no 
dysphagia at this time 
The fact that he had had two episodes of 
dysphagia 3 years apart, the negative find- 
ings on esophagoscopy, the short duration 
and abrupt termination of the second at- 
tack with complete relief of the dysphagia 
thereafter, all point strongly to a functional 
derangement as the cause, probably in the 
nature of an extreme degree of cricopharyn- 
geal spasm with total constriction of the 
lumen in this region 

Obstruction of the cricopharyngeal re- 
gion by a prune pit is shown in Figure 6 
The narrowing of this area by the action of 
the transverse portion of the cricopharyn- 
geus muscle probably contributed to the 
arrest of the prune pit in this region 
The roentgenographic appearance of a 
chicken bone stuck in the distal portion of 
the hypopharynx may be noted in Figure 7. 
The patient, J W , male, aged 49, gave a 
history of swallowing a chicken bone which 
became lodged in his throat, causing dys- 
phagia On esophagoscopic examination the 
chicken bone was found lying anteriorly 
across the lumen of the esophagus and em- 
bedded medially and laterally It was re- 
moved by grasping forceps 

Malignant infiltration of the hypo- 
pharynx IS illustrated by the next case 

A, M , female, aged 69 During the pre- 
ceding 3 months the patient had been com- 
plaining of progressive dysphagia, at first 
with solid food only but at the time of her 
admission to the hospital with liquids as well 
She had lost considerable weight 

Endoscopy disclosed a mass which bled 
easily A biopsy was taken 

The pathologic report was squamous-cell 
carcinoma 

The roentgen examination (Fig 8) showed 
an irregular, tubular narrowing of the hypo- 
pharynx, vhich was interpreted as represent- 
ing an infiltrating lesion in this region. It is 
interesting to note that there had been no 
history of difficulty in swallowing prior to the 
onset of the brief period of the dysphagia 
vhich brought the patient to the hospital 
There was no clinical evidence to indicate 


that the carcinoma was etiologically related 
to any preceding underlying pathology of the 
hypopharynx 

The roentgen findings in tumor of the 
hypopharyngeal region may be noted in the 
following case 

G H , male, aged 63 During the preced- 
ing 2 months the patient stated that he had 
had difficulty in swallowing and had had a 
chronic cough When he attempted to swal- 
low food, some of it regurgitated back through 
his nose He was very hoarse. Physical ex- 
amination disclosed a firm fixed mass at the 
lateral end of the hyoid bone on the left side, 
anterior to the sternocleidomastoid muscle 
and attached to the deeper structures and not 
to the skin The mass measured 4 x 3 cm , 
was not tender or cystic There was a smaller 
mass above this, which was also fixed but 
more movable than the larger mass and 
seemed to be a node There was a firm nod- 
ular mass attached to the left palatophar- 
yngeal fold, which appeared to extend pos- 
teriorly as well as anteriorly and to push the 
fold forward 

Laryngoscopic examination disclosed a 
large ulcerating mass in the left postphar- 
yngeal wall, measuring about 3 x 2 cm , with 
a large crater in the center The mass ap- 
peared to extend along the lateral pharyngeal 
wall to the post-tonsillar pillar and the base 
of the tongue A biopsy taken from the lateral 
pharyngeal wall showed squamous-cell carci- 
noma 

Roentgen examination (Fig 9) revealed a 
defect of the left lateral wall of the hypo- 
pharynx with displacement to the right and 
an obliteration of the left pyriform sinus. 

The diagnosis was tumor of the left hypo- 
pharyngeal region. 

A carcinoma of the hypopharynx may be 
characterized by the presence of translucent 
areas produced by the tumor 

C D , female, aged 62 The patient gave a 
1-month history of difficulty in swallowing 
and of the feeling of a lump in her throat. She 
was able to swallow only small amounts of 
liquid At times the liquid would be forced out 
through her nose On one occasion she brought 
up a small amount of fresh blood 

“Using a number 16 laryngoscope the 
pharynx nas e.\pIored and almost immediately 
a large fungoid mass was encountered, involv- 
ing part of the right and almost all of the left 
arytenoid This mass extended downward and 
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Fig 11 (A, Top, left) Note the 

marked constriction with irregular nar- 
rowing produced the carcinoma of 
the h 3 'popharyn\ (B, Bottom) IMalig- 
nant involvement of the hj'popharynv , 
Note (1) the constriction of the lumen 
and (2) the marked forward displace- 
ment of the trachea produced b}' the 
tumor (C, Top, ng/it) Carcinoma of 
the hypopharynx as visualized by 
tomography Note the occlusion of the 
lumen produced by the invading tumor 


masses were palpable in the neck A biopsy 
taken from the cervical mass was reported as 
epidermoid carcinoma Note the deformity 
produced bj'^ the tumor and the occlusion of 
the lumen (Fig 11 C ) 

A benign inflammatory lesion involving 
the h 3 'pophar 3 mx is illustrated by the fol- 
lowing case’ 

A S , male, aged 56 The patient had been 
well until 9 3 'ears before hospitalization, when 
he developed a generalized, progressive rheu- 
matoid arthritis involving all the joints Dur- 
ing the preceding 7 months he noted a pro- 
gressive dysphagia so that he was finall 3 '' able 
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Tig 11 D Chronic granulomatous in 
flammator\ lesion of the h\popbar\n'c 
Note the smoothlj outlined intralumi 
nall\ placed translucent area produced 
b> the lesion The tracheotomj tube 
ma\ be seen near the bottom of the »1 
lustration 


to swallow onl} liquids He lost 35 pounds in 
the preceding jear Examination revealed an 
infiltrated lesion of the mouth the tongue 
the glottis the lar\n\ and the esophagus Re 
peated biopsies taken from the lesion in the 
latj-nx showed a chronic granulomatous in 
llammation with multmucleated giant cells He 
later developed a generalized Ijmphadcno 
pathy and subcutaneous nodules over the 
skull and the chest wall Radiation therapy 
produced a decrease in the size of the axillary 
nodes but not of the neck nodes 
Streptomycin, nitrogen mustard potassium 
iodide penicillin, ■vureomycm and sulfonamide 
therapy were ineffective The chest nodules 



tic 12 Note the indentation of both 
the anterior and the posterior walls pro 
duced bv the crescentic stricture near 
the h>T>opharvTigo e»ophigoal junction 

broke down, and the, patient developetl multi 
pie draining sinuses Cultures were negative 
for aad fast bacilli and fungi Repeaieil 
sputum examinations were negative Biopsy 
of the chest nodules revealed only a granu 
lomatous lesion Tracheotomy was performed 
because of episodes of dyspnea and evanosis 
His course vvas downhill m 'spite of all the 
therapeutic procedures 
The final diagnosis was of a granulomatous 
lesion of unknown etiology 

Roentgeno^raphic examination (Tig 11 D) 
was reported as iollovvs ‘ Examination reveals 
a smoothlv outlined, translucent intralumi 
nallv placed area within the confines of the 
bvpopharvngo esophageal junction The evi 
dence^is that of a space occupying lesion in 
the region de'^cribed The 'smoothness of the 
area of involvement is not of the type U'^ually 
found in mali^oant infiltration ” 

\i> noted in the history, repeated biopsies 
taken from the hvpopharyiigeal region were 
rqiorted as showing a chronic granulomatous 
inflammation There was neverfanv evidence 
df irtalignancv 

Evidence* of the roentgen deformity pro 
duced byCa crescentic stricture of the hy^po 
pharyngo esophageal area may be noted in 
Figure 12 
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D D , female, aged 22, gave a historj'- of a 
piece of meat’s being stuck in the throat on 
two occasions once 2 years before admission 
to the hospital, the second time, 3 weeks 
Each time the piece of meat was removed by 
way of the esophagoscope There was a his- 
I tory also of the patient’s having swallowed 
' lye when 5 years old 

A Robert’s scope was passed down just 
to the cricophar 3 mgus, bringing a concentric 
stricture into view Bougies were passed 
through this area for dilatation The exact 
relationship of the swallowing of lye to the 
development of the concentric stricture in the 
hypopharyngo-esophageal region is not en- 
tirely clear, since the patient remained sj^p- 
tom free from the age of 5 until 14 years 
later, although the possibility, of course, can- 
not be entirely excluded 

LATERAL PHARYNGEAL POUCHES 

This condition appears to be quite rare 
and develops apparently on a congenital 
basis The explanation for their origin must 
be sought in the embryologic transforma- 
tions which occur in the development of the 
branchial apparatus 

Rathke (1825) studied the branchial ap- 
paratus in the embryo of the pig Von Baer 
(1827) described four branchial clefts in 
the human embryo The clinical significance 
of the branchial clefts in relation to cysts 
and fistulae of the neck was described in 
1832 (Ascherson) The classic work of His 
appeared in 1881 Working with human 
embryos, he made reconstructions of their 
development bj'^ means of wax models His 
major contribution was in the description 
of the exact anatomic position of the bran- 
chial arches of the human embrjm The first 
arches meet in the midline The lower arches 
show a gradual separation from one another, 
thereby forming a triangle which His called 
the “mesobranchial field ” 

The most thorough study of the subject 
of the embryology of the branchial appa- 
ratus is that of "Wenglowski In the 2 6 
mm embryo only the first and the second 
branchial arches may be noted with an indi- 
cation of the first cleft Even at this stage 
a sagittal section shows beginning evidence 


of the branchial pouches running in the 
same direction as the outer branchial clefts 
By the time the embryo is 6 5 mm all four 
arches and clefts may be noted Wenglowski 
shows a model of the embryo at this stage 
with the posterior portion of the head and 
the pharynx removed so that the anterior 
pharyngeal wall may be seen Under these 
circumstances, one may note the four bi- 
laterally placed pharyngeal pouches with 
the inteivening pharjmgeal arches 
By the time the embryo is 8 mm in 
length there are 6 arches on the left side 
and only 5 on the right side From then on 
there is a gradual regression of these struc- 
tures so that in the 11-mm embryo there 
are only 3 arches The pharyngeal pouches 
have become shallower In the 12-mm to 
13-mm embrjm only the first and the 
second arches are present The pouches by 
this time are no more than small shallow 
grooves In the normal 14-mm embryo all 
evidence of the branchial apparatus has dis- 
appeared In this elaborate manner Wen- 
glowski traced with remarkable detail the 
development and the ultimate disappear- 
ance of the branchial apparatus 
The most common anomalies resulting 
from maldevelopment of the branchial 
arches and clefts are the branchiogenic 
cysts and fistulae of the neck These fistulae 
may be of three types (1) They may be 
complete with an external opening above 
the clavical and an internal opening into 
the pharynx near the lower portion of the 
tonsillar fossa (2) The fistula may be in- 
complete with only an external opening and 
no direct opening into the pharynx (3) The 
fistula may communicate with the pharynx 
without any external opening Cysts may 
occur anywhere in the course of these 
fistulae Frequently, direct injection of the 
fistulae with material opaque to x-rays will 
show the direct communication with the 
pharynx 

The least common type is the incomplete 
internal fistula with only an opening into 
the pharynx and none externally The 
anatomic communication of a cyst of the 
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neck with the pharynx ^\as brought out b> 
the cUmcal observation of Douglas** He 
described the case of a patient 45 years old 
vvho b\ holding his mouth and nostrils shut 
and blowing hard could distend the right 
Side of his neck with air By pressing upon 
this area he was able to force the air back 
into the pharynx, where it escaped with a 
gurgling sound 

The congenital origin of cysts and fistulae 
of the neck has been amply corroborated 
clinically * 

The lateral pharyngeal pouches of adult 
life may be explained on the basis of the per 
sistence of the phary ngeal pouches which or 
dinanly disappear completely m the course 
of normal embryologic development Cer 
tamly the anatomic predisposition for their 
formation is present They may be con 
sidered as an anomaly ol development of 
the branchial apparatus Therefore, in addi 
Uou to the cysts and the hstulae of branchi 
ogenic origin one may include the persistent 
pharyngeal pouch as another example of 
the deviation from the normal life history 
of the branchial apparatus 

In the case reported by Godlee and Buck 
nail they described a pharyngeal pouch 
confirmed by operation The story was that 
of a male, aged 31, who had a swelling of 
the left side of the neck at the level ol the 
hyoid bone in front of the sternocleido 
mastoid The size of the tumor was defi 
nitely diminished by pressure over it On 
holding his breath and blowing he could 
inflate the tumor slightly 

At operation a pouch was removed The 
narrow pedicle of the pouch passed through 
the thyrohyoid membrane but careful prob 
mg failed to demonstrate the actual com 
munication with the pharynx 

The authors include an excellent bibli 
ography of the previous literature on the 
subject of pharyngeal pouches and fistulae 
M the time of the publication of their paper 
they found records of 200 such cases They 
noted that the internal orifice when present 
was always found m the pharynx That 
these lesions were of congenital origin was 


strongly supported by embryologic and ana 
(omic studies 

Raven ® in his discussion of pharyngeal 
pouches described the case of an infant 3 
weeks old that was born with a swelling 
on the left side of the neck which caused 
choking attacks during feeding He included 
a reproduction of the specimen obtained at 
autopsy which is in the Mti'veum of Great 
Ormond St Hospital for Children This 
shows a large pouch on the left lateral as 
pect of the pharynx opening by a duct into 
the bottom of the left pyriform fossi Raven 
considered it to be a derivative of the third 
endodermil pharyngeal pouch 

The persistence of the''e pouches may be 
shown occasionally by radiographic exami 
nation of the pharynx At times these 
pouches may be a cause of dysphagia 
This IS illustrated by the following case 

H L male aged 54 For 3 years prior to 
examination, the patient complained of food 
sticking in his throat He stated that hi had 
to swallow “real hard to get it down Ht had 
more diffiadty m attempting to swallow solid 
foods but occasionallv he also had difficulty 
with liquids At times he might be free of 
dvsphagia for as long as one month He had 
been gaining weight There was no vomiting 
Fourteen years before, he had been operated 
on for a perforated peptic ulcer Except for a 
mild recurrence 7 years later he remained free 
of gastric symptoms 

Figure 13 A shows the appearance of the 
hypopharvnx when completelv distended with 
barium At this time only the pharv ngeal 
pouch extending laterally on the right side is 
demonstrable 

In Figure Ij B both the right and the left 
lateral pharyngeal pouches may be noted 
Only by means of spot film technic was it 
possible to demonstrate the presence of this 
condition So rapidly did the entire hypo 
pharynx empty itself of barium that it was 
impossible to demonstrate the structural char 
acteristics of this region m any other manner 
Of course this does not necessarily imply that 
food particles would escape being lodged 
Within these diverticula and thereby cause 
the symptoms of vvhich he complained 

Dy'iphagia associated with pharyngeal 
pouches Is also illustrated by the next ca‘'e 

H K , male aged 45 The patient stated 
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that during a period of 20 years pills “stuck 
in his throat ” During the same length of time 
he frequently brought back undigested food, 
sometimes 3 days after eating In addition, 
the patient gave a peptic ulcer history of 20 
years’ duration, with operation 11 years pre- 
viously for a perforated duodenal ulcer He 
had lost 26 pounds in the preceding 3 years 

Figure 14 A shows a large pouch originating 
from the right lateral border of the hypo- 
pharynx and apparently two very small ones 
originating from the left lateral border 

Figure 14 B With a smaller amount of 
barium one may note the right lateral pouch 
The small ones on the left side are not de- 
monstrable at this time The valleculae are 
outlined by barium Barium was present in 
the right lateral pouch for several hours This 
would readily explain why pills stuck in his 
throat and why at times he regurgitated un- 
digested food 

Figure 15 is an unusual example of bi- 
lateral pouches of the pharynx The one on 
the right side appears to be associated with 
a secondary diverticulum originating from 
it Although both the pouch and the sec- 
ondary diverticulum may have been of con- 
genital origin, it is also possible that the 
diverticulum may have been of later devel- 


opment as a result of mtrapharyngeal pres- 
sure transmitted to the pouch over a period 
of years From that point of view it might 
be considered as a pulsion diverticulum 
originating through the wall of the congeni- 
tal pharyngeal pouch 

MYASTHENIA GRAVIS 

Dysphagia due to a disturbance of pha- 
ryngeal function may be a complication of 
myasthenia gravis This disorder involves 
the muscles of the skeletal system The 
muscles of the heart and of the viscera are 
not involved It is characterized by weak- 
ness and easy fatigue The muscles of the 
arms and the legs may be so weak as to 
make the lifting of the extremities difficult 
or impossible In addition, the disorder may 
be characterized by drooping of the lids, a 
face devoid of expression, and in advanced 
cases paralysis of the respiratory muscles 
may lead to death Of particular significance 
in so far as the digestive tract is concerned 
IS the fact that sometimes the disorder may 
be characterized by involvement of the 
muscles of the pharynx, thereby causing 



Fig 13 Bilateral pouches of the hypopharynx (A, Left) On y e 
pouch on the right side is shown at this time (B, Right) Both t e 
right and the left lateral pouches are now demonstrable 
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Tig U Lateral pharjngeal pouches {\ left) Note the larpc right lateral pouch of 
the hj-popharjn^ and the two smaller pouches extending from the left lateral border 
rood particles lodging m the e pouches appeared to be the cause of the d>sphagia 
(U Rig/il) I’arUal cmptjing of the hxpopharjnx The ri^ht lateral phar.ngcal pouch 
and the talleculae are filled "ith barium The two small pouches on the left side of 
the h>-pophar\n\ are not \isible at this time 


Fig la Note the bilateral pouches 
high up in the h\pophar\nx The pouch 
on the right side is apparent!) asso 
ciated with a «econdarj diserticulum 
originating from it 


disturbances of deglutition The disca'^e 
usuallj occurs m earlj life— as a rule after 
pubert) There is a tendencx to spontaneous 
remissions The fact that the course of the 
disease ma> be altered during pregnancj 
or because of changes of thvroid function 
suggests that the disease is fundamental!) 
of an endocrine or metabolic nature 

Txamination at autops) of those cases 
d)ing of the disease shows no structural 
changes in the nerves or the muscles which 
would give a clue to the underlying pathol 
og) The onl) suggestive finding is that of 
h>perpla®.n or tumor of the thymus The 
disease has been compared vvith curare 
poisoning In both conditions electromyo 
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graphic studies show a block to the normal 
neuromuscular function The motor fibers 
act normally The response of muscle to 
direct stimulation is also normal The diffi- 
culty therefore appears to he in the trans- 
mitting machinerj'^ from the motor end- 
plates to the muscle Both conditions also 
respond to anticholinesterase drugs such as 
eserine and neostigmine The administra- 
tion of curare makes the patient with myas- 
thenia gra\us much worse IMcEachern-* 
believes that the disease maj'^ be due to a 
deficient sjmthesis or liberation of acetjd- 
chohne at the motor end-plates The onh* 
e\udence that the tlnmius nia}'^ have a 
■curarelike function rests on the clinical evi- 
dence of improvement after tlwniectoni}' 
Radiologicalh’, evidence of involvement 
of the phar3Tigeal muscles ma}’ be shown 
'bi' disturbance in the activitj" of the h3'po- 
phar3m\ with abnormal dela3' in the empt3'- 


mg of the valleculae and the p3T:iform 
sinuses 

Abnormall3' prolonged retention of barium 
within the recesses of the h3'pophar3mx in 
m3 asthenia gravis is illustrated by the fol- 
low ing case 

D G , female, aged 19, was admitted to 
the hospital with a histor3’^ of progressive 
exophthalmos and generalized m3mpathy She 
had noticed increasing prominence of her eyes 
and excessive teanng This condition became 
progressivel3'^ worse until she developed am- 
bh'opia She also noticed the gradual onset 
of weakness m both arms and legs and later of 
her neck The weakness became so marked 
that she was unable to hold things in her 
hands and her legs were no longer able to 
support her in any attempt to stand so that 
she kept falling At this time she noticed 
marked weakness of her jaw muscles which 
prevented her from chewing adequate^ She 
had episodes of respirator3’’ embarrassment, 
accompanied b3' a feeling of constriction in 



Fig 16 The h3pophar3iix in m3-asthenia grains (A, Lejt) Appear- 
ance of the h3-pophar3-nx 3 minutes after the administration of the 
barium suspension (B Right) Appearance 5 minutes later (8 nimutes 
after the original administration of the barium suspension) Note tha 
the entire hi-pophari n\ is filled wnth barium corroborating the clinica 
diagnosis of m3 asthenia grans After the intramuscular administra ion 
of prostigmin re-exaniination showed that the hi^popharinx emptie^ 
itself prompth of the barium suspension mthout an3’^ trace remaining 
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the losscr part of her neck or hish in the che t 
which w'j'i paTliath iche\cdbN MUuis;\ip She 
abo complained of difliciills m «;wallowinit 
Fluids would rcmir^itate unaccompanied or 
preceded In nainca 'o that tube fctdtnc was 


attenn)tc<I in an effort to impro\e her state 
of nuiTstion and h\draUon She salivated pro 
fu d\ at time‘' ami her inabihu to swallow 
the material cave rise to choking, d\ spnea and 
evano 1 I’hvsjcal cvammation revealed a pal 



lie 17 Pharjaigeal dysphagia in bulbar pals> (A Top h)t) I'ostero anterior 
position The appearance ol the hypophar>nx in a patient with bulbar palsv imme 
diateli after the ingestion of the barium suspension (B, Top right) Appearance in 
the left lateral position (C Bottom left) Appearance 15 minutes later (D Boi>oii 
Tight) Appearance one hour after Figure 17 A Note the abnormal delav m the 
emptying of the hypopharynx 
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pable, enlarged and slightly nodular thyroid 
and a persistent tachycardia of 90 or more 
There was marked atrophy of all skeletal 
muscles 

Neurologic examination disclosed marked 
generalized weakness of practically all muscles 
of the body She was unable to close her eye- 
lids completely, to swallow fluids or to sit up, 
stand or walk by herself She had to be lifted 
bodily into a wheel chair from her bed 
The clinical diagnosis was hyperthyroidism 
and myasthenia gravis 

The patient showed clinical improvement 
after the intramuscular injection of neostig- 
mine methylsulfate Following treatment with 
this drug she was able to close her eyelids com- 
pletely Her other muscular responses were 
improved She continued to show improve- 
ment on a daily dose of 120 mg of neostig- 
mine Particular!}'’ striking was her ability to 
eat without gagging and to speak normally 
The evidence on radiographic examination 
of the hypopharynx is shown in Figures 16 A 
and B Figure 16 A shows the distention of 
the hypopharynx 3 minutes after swallowing 
the barium suspension Figure 16 B, taken 5 
minutes later (8 minutes after the original 
administration), shows the persistent reten- 
tion of the barium in the hj'popharynx The 
retention is not only in the recesses, but also 
the entire hypopharynx is filled with the sus- 
pension Then the patient was given an intra- 
muscular injection of 1 cc of neostigmine 
meth5'lsulfate After about 15 minutes she 
complained of a slight feeling of warmth She 
began to move her head, neck and arms 
spontaneously, and her speech became much 
clearer Then the hj'popharynx was re- 
examined The barium suspension passed 
through the hypopharynx promptly without 
any trace of retention 

The radiographic evidence confirmed not 
only the therapeutic effectiveness of the medi- 
cation but also the diagnosis of myasthenia 
gravis 

BULBAR PALSY AND DYSPHAGIA 

Paralysis of the gullet, as a cause of dys- 
phagia, W'as recognized bj' Galen,-® xvho 
called the condition wibecdhtas giilae in 
order to distinguish it from dysphagia due 
to organic disease 

Wepfer, in 1757,®® recorded several cases 
of dysphagia which developed after attacks 


of apoplexy so severe that the difficulty m 
deglutition was the immediate cause of 
death Dysphagia may be caused by various 
diseases affecting the central nervous sys- 
tem, such as hemorrhage into the pons or 
the medulla or tumors in these regions, 
bulbar paralysis, multiple sclerosis or cere- 
bral atrophy in general paralysis of the 
insane 

Dysphagia as a complication of bulbar 
palsy in poliomyelitis is well recognized 

The disturbance in the motor function of 
the hypopharynx present in bulbar palsy 
may be demonstrable roentgenologically 

G D , female, aged 68, was admitted to the 
hospital complaining of dysphagia, headache 
and slight fever of 10 days’ duration The 
onset of the dysphagia uas sudden and was 
accompanied by nasal regurgitation Because 
of the elevated temperature (1003° F) on 
the third day of admission, a spinal fluid tap 
was done which revealed signs of inflamma- 
tion of the central nervous system A diagnosis 
of a mild bulbar form of poliomyelitis was 
made The possibility of a neoplasm of the 
hypopharjmx was considered at that time 
However, endoscopic examination failed to 
reveal any sign of tumor During the period 
of clinical activity the patient was observed 
while attempting to swallow fluids She expe- 
rienced extreme difficult}’’ in doing so in spite 
of repeated efforts Some of the fluid escaped 
by way of the mouth and the nose The pa- 
tient made a gradual clinical improvement, 
although at the time of her discharge from the 
hospital there was still some residual evidence 
of dysphagia The clinical observations re- 
garding the dysphagia were confirmed by the 
radiographic examination of the hypopharynx 
Figure 1 7 A (postero-anterior view) shows the 
appearance immediately after the swallowing 
of barium Figure 17 B shows the appearance 
in the left lateral position Figure 17 C shows 
the appearance 15 minutes later Figure 17 D 
shows the appearance one hour after the orig- 
inal ingestion of the barium suspension Note 
that even at the end of one hour the hypo- 
pharynx contains almost as much barium as 
was present originally There is no evidence 
of any organic abnormality, the condition 
being due entirely to a disturbance m the 
swallowing mechanism, evidently the result o 
bulbar palsy 



References 29 


REFERENCES 


1 aiosher, HP X ray study of move 
ments of the tongue epiglottis and 
hjoid bone in s^vallowing, etc, Laryngo 
scope 37 235, 1927 

2 Rillian G t)ber den Mund der Speise 
rohre Ztschr f Ohrenheilhunde 55 1, 
1908 

3 Blankenstein Paul Djsphagia Hvster 
ica, dissertation, Bonn 1893 

4 Paterson, D R The direct examination 
of oesophagus and upper air passages, 
Brit M J 2 353 1906 

5 Mosher, H P Webs and pouches of the 
esophagus, their diagnosis and treatment 
Surg Gjnec & Obst 25 175, 1917 

6 Kelli A Browm Spasm at the entrance 
to the oesophagus, J Laryng &. Otol 
34 285, 1919 

7 Paterson, D R A clinical tjpe of dys 
phagia, J Lar>ng &. Otol 34 289, 1919 

8 Suzman, M M S>ndrome of anemia, 
glossitis, and dysphagia. Arch Tnt ifed 
51 1 1933 

9 Hoo\er, W B The s>ndrome of anemia, 
glossitis and disphagia, New England 
J Med 213 394, 1935 

!0 McGee, L C and Goodwin T M The 
Sindrome o! d>«phag(a and anemia \nn 
Int Med 11 1498, 1938 

n Ahibom H E Simple achlorh>dric 

anaemia, Plummer Vinson s>ndrome and 
carcinoma of the mouth pharynx and 
esophagus in women, Brit M T 2 331, 
1936 

12 Simpson, R R Anaemia with djs 
phagia a precancerous condition^ J 
Laryng & Otol 54 738, 1939 

13 Waldstrom, J and Kjellberg, S R 
The roentgenologic diagnosis of sidcr 
openic djsphagia, Acta radiol 20 618 
1939 

14 Veit, H R Diagnosis of mjasthenia 
gravis in patients with dysphagia, 
JVM A 134 987 1947 

15 Wenglowski Romuald Uber die Hals 
fisteln und Cjsten Arch Uin Chir 98 
15l 1912 


16 Bailev, Hamilton The clinical aspects of 
branchial fistulae, Brit J Surg 21 173, 
1933 

17 Sommer, G N G , Jr , Conlev, J J , and 
Dunla>, H J Cervical lesions of bran 
chial origin \m J Surg 61 266, 1943 

18 Douglas, John Branchiogenetic c>stwith 
sinus leading to pharynx, Ann Surg 67 
240, 1918 

19 Bailey, Hamilton The clinical aspects of 
branchial cysts, Brit J Surg 10 565, 
1922 23 

20 Carp Louis Branchial fistula — its dim 
cal relation to irritation of the vagus, 
Surg,Gvnec & Obst 42 772, 1926 

21 Shedden William M Branchial cysts 
and fistulae New England J Med 205 
800, 1931 

22 Mever, Herbert Willy Congenital cysts 
and fistulas of the neck, Ann Surg 95 I, 
1932, 95 226, 1932 

23 Lndd W E , and Gross, R E Congeni 
tal branchiogemc anomalies A report of 
82 cases Am J Surg 39 234, 1938 

24 Hoover, W'^alter B Clinical conditions 
resulting from anomalies or maldevelop 
ment of the branchial arches and clefts 
Ann Otol , Rhin &. Laryng 50 8o4, 
1941 

25 Godlee, R J , and Bucknall, T R H 
A pharyngeal pouch of large size removed 
by operation Lancet 1 1387, 1901 

26 Raven, R W Pouches of the pharynx 
and oesophagus with special reference to 
the embry ological and morphological as 
pects Bnt J Surg 21 235, 1939 

27 Buckstein Jacob and Reich, Stanley 
Lateral pharyngeal diverticula as a cause 
of dysphagia J V V 144 1154, 1950 

28 McEachern Donald Diseases and dis 
orders of muscle function. Bull Kew 
VorkAcad Med 27 3 1951 

29 Galen De locis affectis lib ii, cap v 

1548 ’ 

30 W epfer Histona Vpoplecl Venetiis 
1757, p 376 



3 

The Normal Esophagus 


anatojmic considerations 

The esophagus is about 25 cm long It 
extends from tlie loner end of tlie phar\n\ 
to the cardiac end of the stomach, passing 
through Uie superior and posterior medias- 
tinum and piercing the diaphragm at the 
le\el of tlie tenth thoracic \ertebra 

Liquids on entering the esophagus may 
reach tlie loner end in one tenth of a sec- 
ond Solid or semisolid food is forced down 
by peristaltic activlt^^ as originally de- 
scribed bj' Cannon and IMoser^ in 1898 
The circular muscle is constricted from 
above downnaid by the peristaltic nave, 
which takes about 5 or 6 seconds to reach 
the cardia For this purpose of rapid con- 
traction the muscle in the upper pait of the 
esophagus is striated This type of muscle 
fiber gradualh' disappears until, in the 
lower portion, onl}^ smooth muscle is 
found There appears to be no pause in the 
donnward peiistaltic movement, about 6 
seconds being taken for the passage of the 
wave until it reaches the stomacli 

The factor of gra\ity in Uie swallowing 
mechanism was described by Schiieber," 
who examined patients during the act of 
swallowing a bismuth suspension while 
standing on tlieir heads, his purpose being 
to determine the lole of gravit}^ in the act 
of deglutition He stated tliat under these 
circumstances the act of sn allowing was in- 
sufficient to overcome the factor of gravitj', 
and the bismutli suspension could not be 
forced be 3 'ond the proximal area of tlie 
esophagus 

That the act of swallowing maj^ be suc- 
cessfullj' accomplished witli the patient 
standing on Ins head was shown b}”^ Thomas ^ 
The patient was observed fluoroscopicallj’’, 
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and the rate of pi ogress of the opaque cream 
through the esophagus into tlie stomach ap- 
peared to be essentially like that taking 
place with the patient standing on his feet 
A pictorial presentation of the patient 
standing on his head and of the roentgeno- 
gram which was taken accompany the arti- 
cle The entire esophagus is well outlined 
and the opaque material may be noted 
making Us exit through tlie cardia and 
entering the stomach The importance of 
the factor of graMty. however, is quite ob- 
\ious and m the erect position aids mate- 
rialU' in the rapid descent of the swallowed 
substance through tlie pars cardia into the 
stomach 

Although the general direction of the 
esophagus is in a vertical line, there are 
two de\iations in its course one is near the 
beginning, where it dcMates to the left 
toward the root of tlie neck, and the other 
is also to the left as it makes its way through 
tlie esophageal hiatus 

Aieas of normal ph 3 'Sio]ogic constriction 
are present 

1 At the junction of the pharynx and the 
esophagus, at the level of the cricoid car- 
tilage 

2 At tlie crossing of tlie aoita 

3 In tlie legion where tlie esophagus 
passes tliiough the hiatus of die diaphragm 
The degree of constriction here wall depend 
upon tlie physiologic state of the dia- 
phragm The narrowang wall be less marked 
if tlie muscle fibers of tlie diaphragm are 
relaxed 

At times, a fourth area of constriction 
produced by the left bronchus may be 
encountered 

Other areas of tlie esophagus may ap- 
pear constricted because of its soniew’hat 
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twisted course Pralje^ explained in this 
manner an apparent constriction m the 
lower end of Ihe esophagus a few centi 
meters above the dnphngm Under such 
circumstances the esophagoscopist ma> note 
an abrupt closure of the lumen, which he 
ma> misinterpret as being due to an actual 
area of constriction 

Below the impression on the esophagus 
produced b> the aortic arch sometimes one 
mav note the effect upon it of the pres 
sure produced b> the left bronchus In 
order to determine the relation of the right 
pulmonary arter> to the left bronchus and 
the esophagus, Evans made a careful dis 
section of the posterior mednstinum in 
three cadavers He found that neither the 
pulmonarj arterj stem nor its branches 
were in direct apposition to the esophagus 
The pulmonarj arterj stem divided in front 
of the left bronchus The right pulmonarj 
artery was separated from the esophagus 
bj a space filled with connective tissue and 
lymph nodes He also impregnated the dis 
sected specimens with barium and made 


The cardiac sphincter depends on its in 
tnnsic musculature and is functionallj 
independent of the musculature of the dia 
phragm, although in some cases the latter 
mav be an acccssorj aid in augmenting the 
sphincteric activity of the cardiac end of the 
ei!ophat,us This independence of the cardiac 
sphincter is shown by the fact that the 
sphincteric region of the esophagus maj be 
located above the opening of the diaphragm, 
and also bj the fact that in herniation of the 
stomach the cardiac sphincter is definitelj 
independent of the diaphragm 
The folds of the esophagus are longi 
tudinal and, for the most part, parallel 
Thej varj from two to five in number and 
mav show overlapping of those on the an 
tenor and the posterior walls In rare cases 
thej maj be undulating occasionallj they 
are decussated Normallj , the folds ma\ be 
noted through the extreme carduc end of 
the esophagus, and thtir demonstration in 
this region mav issume considerable diag 
nostic importance in the differentiation of 
a benign from an infiltrating lesion 


roentgenograms showing that the impres 
Sion on the esophagus below the aortic arch 
was produced bj the left bronchus How 
ever, this impression bj the left bronchus 
maj be mlluenced secondarily bj the pres 
sure of an abnormal right pulmonary artery 
At times, it may be possible to see three 
backward curves from above downward 
(1) the aortic impression, (2) the left bron 
chus impression and (3) the left auricular 
impression In some cases there is a com 


rnCHNHC OF ROENTGEN 
EXAMINATION 

As a precaution before examining the 
esophagus it is essential that the patient 
reporting m the morning shall have had 
no food since the preceding evening be 
cau<« food particles retained in the e'loph 
agus maj produce translucent areas within 
the barium suspension these maj be mis 
interpreted as being the result of intrinsic 


bination of the impressions produced by disease within the esophagus itself Such 
the aortic arch and the left bronchus, so misinterpretation is pirticularlj likely to 


that there is a sin 5 ,le curve above the left occur m patients with cardiospasm Food 
auricular curve The impression produced retained at the extreme cardiac end maj 


bj the pulmonary arterj m disease results distort the contour and produce an irrigu 
primarily from the fact that the distended hntj simulating that of actual new grovuh 


pulmonary stem causes pressure of the left 
bronchus against the esophagus Such ex 
aggeration of the normal impression pro 


In some cases direct fluoroscopic obser 
vation of the esophageal area may jield 
valuable information prior to the admin 


duced bj the pulmonarv artery maj occur istration of anj opaque substance for its 
m congenital heart disea-^e, mitral stenosis, visualization This is parlicuhrlj true in 
emphjsema and aneurjsm of the pulmonarj some cases of cirdiospa^m, m which the 
f hugely dilat^ esophagus maj be made 

I “nited states library 
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visible by the retained fluid within it As a 
rule, however, the administration of opaque 
material for the delineation of the esoph- 
agus is essential 

In those cases in which the esophagus is 
examined in routine fashion as part of a 
study of the stomach (the details of which 
will be discussed later), no special mixture 
is employed other than tliat for the stom- 
ach Itself When a special studj' of the 
esophagus is to be made because a lesion 
is suspected, a thicker mixture of barium 
is needed The usual barium-water mixture 
for the study of the stomach passes through 
the esophagus with considerable rapidit}'’, 
and a detailed, prolonged visualization of 
an organicallj^ involved area may be diffi- 
cult or impossible Ho\\e\er, a thicker mix- 
ture will pass through the esophagus much 
more slowly Prolonged visualization of the 
esophagus is thereby aided, and films may 
be taken which will more readil}' demon- 
strate any lesion that may be present 

The mixture employed at Bellevue Hos- 
pital is made up of barium sulfate and 
acacia, a sufficient amount of the acacia 
being added to the barium sulfate to thicken 
It so that It barely runs off the spoon 
This should be stirred tliorouglily until 
completely homogeneous Small, discrete 
masses of barium may obscure the picture 
and give a misleading appearance to the 
loentgenogram A mixture of this consist- 
ency will stick to the esophagus long enough 
for proper visualization and only a very 
small quantity is needed As little as one 
teaspoonful of this mixture will clearly 
delineate an infiltrating new growth More- 
over, when the lesion is of a marked!}' 
obstructive nature, only a small amount of 
the barium should be administered since, 
otherwise, there may be a reflux of the 
suspension into the trachea and the bronchi 
by way of the pharynx In some cases, when 
the obstruction is extreme, as thin a mix- 
ture of barium as possible is advisable in 
order to prevent regurgitation 

The nature of the mixture and the posi- 
tion of the patient during fluoroscopy and 


roentgenography are ordinarily essentially 
identical regardless of the character of the 
organic lesion of the esophagus which is 
suspected In special cases, such as, for ex- 
ample, m the roentgen demonstration of 
esophageal varices, further details in the 
technical management are essential Such 
variations in technic, however, will be dis- 
cussed in connection w'ith the particular 
problem involved 

In the roentgen examination of the 
esophagus, the position of the patient is 
of considerable importance At the very 
outset the patient is placed behind the 
fluoroscopic screen in tlie erect position 
However, for visualization of the esophagus 
this position is ordinarily unsatisfactory 
since the esophagus, for the most part, is 
obscured b}' the shadou of the heart There- 
fore, in order to isolate the esophagus 
and bring it into clear relief, the patient is 
turned obliquely so that his right side is 
against the fluoroscopic screen, a position 
commonly referred to as the “first oblique " 
A’ot only is this position ideal for the study 
of the esophagus when intrinsic lesions of 
this region are suspected but it is also im- 
portant in the study of the stomach as well, 
as will be discussed more fully later As 
the barium is swallowed, each part of the 
esophagus is closely scrutinized down to 
the cardiac end As in fluoroscopy in gen- 
eral, the screen should be focused as much 
as possible so as to prevent the escape of 
unnecessary radiation, as well as for in- 
creased clearness of detail 

Following observation in tlie first oblique 
position, the patient should be turned 
through every angle of obliquity, since 
lesions of the esophagus not clearly demon- 
strable at one angle may thereby be made 
visible at another 

Films taken after completion of tlie fluor- 
oscopic stud}' can be taken in both the 
erect and the prone positions The prone 
position, however, is ordinarily preferable, 
the patient being turned through that de- 
gree of obliquity which preliminary fluoro- 
scopic observation has shown to be best 



Fig 19 (\ left) Air bubbles in the e'^ophagus (B, Same 
cace as is shown in \ Jvole the complete disappearance of the air 


bubbles at this time 

suited for the clear demonstration of the 
lesion 

Spot film technic ma> enhance the \aluc 
of the radiographic caposure b> fiamg on 


the film the exact area of the esophagus 
under suspicion as determined bj fluoro 
«:copic examination 

higure 18 A ’^hows the normal e-«ophagiis 
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Fig 20 Normal physiologic behavior of the cardiac end of the esophagus independent 
of the diaphragm Note that the cardiac end joins a herniated portion of the stomach 
well above the diaphragm (A, Left) The esophagogastric junction is wide open at this 
time (B, Centei ) Shows a moderate degree of contraction at this junction (C, Right) 
Shows an almost complete contraction at this junction 


exhibiting, from above down. (1) the aortic 
impression, (2) the left bronchus impres- 
sion and (3) the left auricular impression 
Figure 18 B shows the presence of the 
longitudinal folds of the esophagus 
Small globules of swallowed air ma}' be 
trapped within the esophagus and may 
simulate polypoid lesions However, the 
onward passage of these globules maj'^ be 
noted during fluoroscopy, and repeated 
roentgenograms will show the transient 
character of the alterations 
Figure 19 A shows small translucent glob- 
ules within the esophagus 
Figure 19 B shows the disappearance of 
the globules, indicating their transient char- 
acter, the result of swallowed air 

That the closure mechanism at the cardiac 
end of the esophagus is independent of the 
hiatal opening in the diaphragm is illus- 
trated bj^ Figure 20 In this case the distal 
end of the esophagus joins a hei mated por- 
tion of the stomach well above the dia- 
phragm In Figure 20 A the esophagogastric 
junction IS wide open In Figure 20 B there 
is evidence of a closure mechanism in this 
region A further advance in the degree of 
contraction at this junction may be noted 
in Figure 20 C Thus, one may note the 
functional behavior of the cardiac end of 
the esophagus, completely independent of 
any diaphragmatic factor Ho-v\ever, the 


contraction of the diapliiagm has an acces- 
sory role in aiding in the closure of the 
distal end of the esophagus when it passes 
through the hiatal opening If the barium- 
filled esophagus is observed carefully it will 
be noted frequently that during deep in- 
spnation there is temporal y delay in the 
emptj'ing of the distal portion as well as an 
ampullary dilatation of this segment Thus, 
while the closure mechanism of the cardiac 
sphincter is essentially independent, the 
contraction of the diaphragm during inspi- 
ration may be a contributing factor 

An important anatomic feature at the 
distal end of the esophagus is the transient 
dilatation which sometimes may simulate 
a small gastric hernia It has been described 
variously as the “epicardia” (Schreiber), 
the “epiphremc bell” (Anders), the “cardiac 
antrum” (Luschka) or more popularlj' as 
the “phrenic ampulla” (Hasseand Strecker) 
The mechanics of its foimation probabty 
depend on the phreno-esophageal membrane 
running from its attachment at the dia- 
phragm to a variable point on the esophagus 
that IS a short distance above the cardiac 
end ® 

The segment distal to the constriction 
produced by the insertion of the phreno- 
esophageal membrane maj' then balloon out, 
at times, particular!}" during inspiration 
when the descent of the diaphragm causes 
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further ph\»iolo^ic ocdu-'ion of the ciriUit 
end 

Therefore the portion ancH tht con 
fignralion of the phrenic ampuh app ircnth 
depends on the following factor-' 

1 The exact anatomic po-'ition of thi 
in.ertion of the phreno e-'Oph uc il imm 
brane 

2 The anatomic position of the distal 
end of the esophagus 

3 The length of the segment between tlu 
insertion of the membrane and the c irdnc 
end 

4 The anatomic relation of the hiatus m 
the diaphragm to the eep,ment of the c oph 
agus running through it 

4 The moment of the respirator} ph ist 
theampullarx dilatation bein„ most markeil 
in deep in*spiTation and as a rule disappear 
ing in expiration 

The appearance and the bchatior of the 
phrenic ampulla ma> be noted with particii 
lar claritv under fliioro'copic obserxation 
\\hen the esophagus is filled with barium, 
and the patient is told to take a deep bre itli 
die distal end will balloon out onK to dis 
appearwithexpiration The phrenic impulla 
■naj be globular or otoid depcndin,, not 


oi»l\ on thoM tutois wlmh hive Ihui 
noted lire id\ but iKo on tlu duiu ol tlu 
nionuntin disUiilion with Imiiuiii Mutti 
fluoio copu \11\ Old UHiiUtnoUnu illx tlu 
conluui iiion of tlu unpiillimu tii\ lium 
nionunt tonionunt in tlu Mini iiulUuluil 
Indent ilion of tlu unpnili inn In pu> 
ducul b\ tlu loiumtiu hi mn ot tlu di i 
phr i^m 

In '^onu c 1 <s It Is (|iiih po-' Ihli lli il (lu 
phrenic miptiliinn nuiii ttiih |u iiili iilU ol 
i plircniM soph I < il nil Milu nil It inn lu 
tlu risult ol t ill inidiiui in tlu sw illuw 
10 ^ imchuiism so lint tlu indiu inddin> 
not opui sMiiliioiioiisU with tlu juU itultn 
pcristillH w ivi 1 hi wtllouiil bitliiiii 
nuciin wiili uMst iiiii , tlu It iiiii i in < it 
tniisitnl (hlititioii of till (Il III poilloM 
SimiliiK tlu (uiln nui of tlu ih lid ind 
of tlu t oph I II piiuhu III In III' di t 
phrir,m in inspn itmii do niiv i nn i 
siiflicicnl iiiisi o) llu lniiinii to li nl to 
dilatation witlion! till ni ( I ih nl ii iiiiihn 
I concomit vni ion trtiium ti tin in iitlou 
of lilt plinnoi ojtinn il MM mill nil 

\n imptil) II \ (III II iiinii 1)1 111 ill I il Milt 
oftht(«(»hun (|liMiiM iiMpiilliii illii 

tr it(d l»\ I IMM' I ''•"Il iImI III I I) III 



Neff du r>hf#f»u irnpolli d 'I' ' 

If f hreru' icof iilii h r di if/' 

.1 incrjrpx-jratM-l *ifb rf- t <f ti>f t '/f 'I'li tin 

eani difiereotiatM jt frr.m i re »H hftt i » t,t th* U m h 
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I M I 


36 The Normal Esophagus 



Fig 22 (A, Left) Ampullarj^ dilatation of the distal end of the esophagus (phrenic 
ampulla) (B, Left center) Note that at this stage there is considerable reduction in the 
size of the phrenic ampulla, although all of the technical factors were identical Note also 
the alteration m the contour of the ampulla (C, Rig/tf center) Still further reduction in 
the size of the phrenic ampulla Note also the change in shape (D, Rtght) Disappearance 
of the phrenic ampulla At autopsj' the esophagus appeared to be entire!}" normal The 
changes noted were obviously of a functional nature 


21 A there is a rounded ampullary dilata- 
tion of the distal end of the esophagus 
In Figure 2 1 B the esophagus appears quite 
normal, and the ampulla has disappeared 
Note that the position of the patient is 
identical in both observations There were 
no symptoms attributable to this condition 
Fluoroscopic examination is paramount in 
the differentiation of a phrenic ampulla 
from a small hernia of the stomach through 
the esophageal hiatus One may note that 
the ampullary dilatation is actually part of 
the esophageal structure itself and is of a 
transient nature, depending upon the func- 
tional behavior of the esophagus Under 
fluoroscopic control the tendency to develop 
a phrenic ampulla may be exaggerated by 
having the patient take and hold a deep 
breath In such cases the constriction of the 
esophageal hiatus upon the distal end of 
the esophagus is apparently an important 
factor in causing the appearance of a 
phrenic ampulla A small hernia of the 
stomach protruding through the esophageal 
hiatus produces a saccular area independent 
of the esophagus itself, which will not dis- 
appear because of functional changes in the 
behavior of the esophagus 


The functional behavior of the distal por- 
tion of the esophagus with the formation 
of a phrenic ampulla is illustrated particu- 
larly in the case of C S , male aged 83 This 
patient died of a carcinoma of the stomach 
which had been diagnosed preoperatively 
In addition, radiographic examination of 
the esophagus showed the variations m the 
configuration of the distal portion noted m 
Figure 22 An autopsy was performed, and 
the diagnosis of carcinoma of the stomach 
was confirmed The esophagus was free of 
an}' organic abnormality Therefore, the 
changes noted on radiographic examination 
of the esophagus were of a functional na- 
ture In Figure 22 A there is a well-formed 
phrenic ampulla which simulates a small 
hernia of the stomach through the esoph- 
ageal hiatus However, note that in Figure 
22 B there is a marked diminution in the 
size of the phrenic ampulla, although the 
possibility still might be entertained that 
it represented a small hiatal hernia Also, 
note the change in the contour of the 
phrenic ampulla In Figure 22 C there is 
further diminution in the size of the am- 
pulla , it now appears to be more closely 
linked with the rest of the esophagus At 
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thib time the ^mpulla is quite s\ell rounded 
Finallj, m Figure 22 D the ampullarj dila 
tation has di-appeared compleleh and the 
distal cardiac end now quite obaiousU ap 
pears to be continuous s\ith the rest of the 
esophageal contour It ib quite clear then 
that the dilatation at the di'tal end of the 
e^ophagUs is actualK a phrenic ampulla and 
not the result of organic pathologj m the 
esophagus or of a 'imall hiatal hernia Par 
ticularlj significant is the fact that these 
obser\ations nere checked b\ auiops\ The 
transient nature of ‘^uch ampullara dilata 
tions of the distal end of the esophagus ma\ 
be noted best b\ observation under fluoro 
scopic control, uhich will clearlj aid m the 
differentiation of this condition from an 
actual herniation of the stomach 

THE LSOPHVGIS IN INTA\C\ 

\ studv of the roentgen appearance of 
the esophagus in normal infants was made 
at Bellevue Hospital in 1944' The siudv 
was based on the examination of 32 infants, 
ranging in age from 3 weeks to 22 months, 
all of whom were free of gastro intestinal 
s>mptoms The observations showed that 
the esophagus in infants is markedl> ddat 
able and during the course of the feeding 
of the barium acacia mixture the lumen 
was often ns wide or even wider than the 
vertebral column approximating the di 
ameter of a normal adult That the lumen 
of the esophagus is relitiveU larger in m 
fants than the lumen of adults also has been 
shown b} '\Ielenchini Roca and Banzis’ 
Such variation m the potential distensibilitv 
of the esophagus in infanc> within the 
ran^e of the normal must be considered 
before one commits oneself to a diagnosis 
of cardio-^pa^^m 'Moreover regurgitation of 
the barium from the stomach into the esoph 
agus ma> give rise to a faUe conception of 


abnormal retention due to a pathologic con 
dition of the cardiac sphincter, a point to 
be determined onlv bv fluoroscopic observ a 
tion 

In ‘some cases vomiting in infancv mav 
be cau e<l bv abnormal relaxation of the 
cardio esophageal junction ■’ In this condi 
tion the barium in the stomach mav be 
noted welling up into the esophagus with 
out hindrance in retrograde fa'^hion The 
condition appears to be a temporarv dis 
turbance of the neuromuscular factors con 
trolling the behavior of the cardiac end of 
the e‘'ophagus 

Figure 21 <5hows the appearance of the 
normal esophagus of an infant 



Fro 23 Normal esophagus in an 
infant 
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Congenital Anomalies of the Esophagus 


ANOMXTIIS 01 rOSiriON 

Displacement DisphceniciU of the 
esophagus imj re«,uU from con„cnilil 'inom 
^llc^ in the position of the npht or the left 
subch\nn artcr\ 

DaMS Bavford* in 1794 tic cribcd is d\s 
phagia lusorii the disphagii produced bj 
the pressure on the o«oplni;us of nn ab 
normalh situated right subclavian artcr\ 
In lla\ fords ca«e, the right subclavnn 
arlerj crossed between the csopha^Ui and 
the trachea, causing constriction of the 
esophagus with dihicullv in swillowinn 
and eventual death from inanition 
A reproduction of the anatomic fmd 
mgs in Ila> fords ca«c is to be found in 
Quains famous atlas of lilbographtc draw 
mgs of the anatomj of the arteries 
The relation of the right ^vilichv i m artcr> 
to the esophagus and the trachea w is shown 
in the classical siirvc\ made h\ Holrapfel 
m 1899'’ of all the cases available m (he 
hteralvite m addition to four cases of his 
own In 6 cases or 5 per cent the artcrj 
was m front of the trachea In 20 cases, or 
Is per cent the vessel was between (he 
trachea and the esophap,us In 107 cases or 
80 per cent, the arlerj was pro enl behind 
the esophagus The vessel was fixed bj con 
nective tissue to the vertebral column and 
crossed it m an area between the fourtn 
thoracic and the sixth cervical vertebra In 
51 cases a studj of the caliber of the vessel 
was made In 18 cases the caliber of the 
anomalous ri„ht subclavian arterj was ap 
proximatelj' that of the left subclavian 
arterj In 33 of these cases the lumen of 
the vessel at its source of origin was larger 
than the left subclav nn artery Compression 
of the posterior wall of the esophagus ma\ 


depend U Ua*.t m pnl, on the prominence 
of the lilootl vessel 

This assumption received furtlicr support 
from the observation made bj H irvej ■* who 
found 2 casts of in anomalous ri„ht sub 
cliviaii aricrv in 237 delivers, or 08 per 
cent In one of these cases the vessel was 
considerabK ihlaled up to the point where 
It emerp,e<l behind the csopliar^iis I’robablj 
onlv m abnornnilj dilated ves el is capable 
of producing rocnlgcnolo^icallj rccogniz 
able evidence in the examination of the 
barium fiUeil esophagus Ccrtainh the 
anomalous ves el would h ive to be of rather 
large caliber m order to produce sufticient 
constnciion of the esophagus to cause iKs 
pha^ia 

In his survex Holzapfcl aUo included an 
interesting reference to the existence of an 
anomUous rip^ht s.ubchsian irterj m lower 
animals One case of an anomalous np,ht 
subclavian arterx in one of si\ hedge 
hogs that he had studied, was described bj 
Mcckcl in ISIO The vessel ori^maleil on 
the left side and then pa^ssed behind the 
esophagus to the right side Another case, 
in a rabbit was described bv \\ Ramsv 
Smith in 1891 In this case aKo the right 
subclavian arterv originated on the left side 
crox«;ed behind the trachea and the e<;oph 
agus, and then continued its usual course 

A remarkable case was described bv 
kirbj in 1818 m which the anomalous 
position of the right subclavian arterj be 
cause of pre'^sure contributed to the death 
of the patient Thi swallowed food had 
been arrested in the upper portion of the 
esophagus Aiitopsj revealed three large 
morsels of food impacted in the esophagus 
The more distal one contained a piece of 
bone inch long which perforated the 
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nght subclavian artery, which, “contrary to 
Its usual course and origin, lay in this situ- 
ation as it passed from the left of the arch 
of the aorta, where it arose, towards the 
right shoulder ” 

Pressure from the aberrant subclavian 
vessel may well have been sufficient to 
arrest the further progress of the large 
morsel of food at the particular level where 
the bone was able to perforate it with fatal 
hemorrage resulting 

Clinical evidence of obstruction by an 
anomalous right subclavian artery is also 
suggested by Batten’s*' experience A boy, 
aged 2 years and 10 months, was severely 
choked while eating an apple He recovered 
only to undergo a similar experience a few 
months later while eating dinner, this time 
ending fatally Autopsy revealed impaction 
of a mass of food, apparently sausage, above 
the level of a right subclavian artery which 
arose from the descending part of the arch 
of the aorta and crossed obliquely behind 
the esophagus to its usual position at the 
root of the neck 

An anomalous nght subclavian artery fre- 
quently may be associated with congenital 
anomalies of the heart Brean and Neu- 
hauser" found the combination of a patent 
ductus arteriosus and an aberrant right sub- 
clavian artery with sufficient frequency to 
suggest that the relationship was probably 
more than fortuitous 

In the case reported b}' Shellshear and 
Anderson^ a nevborn male child died with 
clinical evidence of esophageal atresia Au- 
topsy revealed an incomplete atresia of the 
esophagus at the exact level where an 
anomalous right subclavian arter}'^ com- 
pressed it posteriorly I have been unable 
to find any other report of a similar asso- 
ciation Probably it must be considered as 
a strange coincidence 

Roentgen Diagnosis Apparently the 
first roentgen demonstration of the deform- 
ity of the esophagus produced by an anom- 
alous right subclavian arter\' and the aortic 
diverticulum vas by Kommerell ® 

The roentgen diagnosis of an aberrant 


right subclavian artery depends upon the 
following mam features 

1 The pressuie upon the left lateral bor- 
der of the esophagus produced by the aortic 
arch in the postero-anterior position 

2 The concave defect upon the right lat- 
eral border of the esophagus at a level 
higher than the indentation produced by the 
left aortic arch The relative position of 
these two indentations may be particulaily 
well noted m the right oblique position 
Since the anomalous right subclavian artery 
has its origin on the left side and passes 
obliquely upward on its way to the right, 
therefore the pressure defect upon the 
esophagus when it runs posterior to it will 
be at a higher level than the defect pro- 
duced by the left aortic arch The charac- 
teristic appearance then in the right oblique 
position IS that of an indentation upon the 
anterior wall produced by the aortic arch 
and a smooth pressure defect on the pos- 
terior wall of the esophagus at a slightly 
higher level 

3 Because of the anatomic direction of 
the anomalous artery, passing as it does 
from left to right m an iipwaid direction, 
roentgen examination, particularly in the 
left anterior oblique position, will show an 
oblique filling defect of the esophagus 

Neuhauser has emphasized the impor- 
tance in the recognition of an anomalous 
right subclavian artery of the oblique defect 
produced b}' the vessel on the posterior 
aspect of the barium-filled esophagus, as it 
passes upward from left to right, frequently 
at a level just above the indentation pro- 
duced by the normally placed left aortic 
arch This oblique bandiike defect occa- 
sional!}' may be noted in the anteroposterior 
position, particularly if the compressed por- 
tion of the esophagus contains only a smal 
amount of barium Overdistention of the 
esophagus with barium may obscure the 
imprint upon it produced by the vessel The 
oblique semitranslucent band may be seen 
in the left anterior oblique position Hii? 
band may also be seen in the right anterior 
oblique position, as in the next case 
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Fic 24 (\ left) \nomilous ncht «ubclavian arter\ E\ammation of the e«ophacus 
in the nsht oblique position «hows the following (1) \oriml left suled position of the 
aortic arch (2) narrow lemitranstucent band extending in an oblique upward direction 
toward the right side (3) fon\ard displacement of this segment of the esophagus (4) 
during fluoro copj a dela\ was noted m the passage of the barium at about the lesel 
of the cemUranslucent band (U Rn,bt) Reproduction of the anatomic findings as 
found at an autopsj showin„ the retro e ophageal position of the anomalous right 
subcIaMan arterj 


\\hen the retro esophageal concave defect 
lb unusuallv wide one maj assume that it is 
due not onl> to the presbure of the right 
subclavian arterv but al^o in varving de 
gree to the a 'ociated compre'-sion pro 
duced b> the aortic diverticulum from 
which the vessel has its anomalous origin 
Onlj such an assumption can explain logi 
callj a defect too wide to be accounted for 
bj the mere pressure of the subclavian 
artery itbclf unless it were the site of an 
aneurvsmal dilatation 
In addition to the localized pressure con 
cavity the segment of the esophagus in this 


region may show constriction of the lumen 
Huorobcopy may al o demonstrate that the 
extra esophageal mass is a pul atmg struc 
lure Thib feature may help to differentiate 
the condition from the prebsure produced 
by a nonpuKating mass such as a node or a 
tumor 

The forward displacement of the esoph 
agus produced by the combined pressure of 
the anomalous right subclavian arterv and 
the aortic diverticulum ma\ simulate the 
deformity produced by a right aortic arch 
Difterenlial diagnosis will then depend on 
the fact that in the postero anterior posi 
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^^hlch hail l)ccomc dihlcil in pari of 
conr-t 

In «nmc of the ci'cx of ri Jit anriic arch 
(li«p]iccment of tlu t^opln^ii' i priKlucuI 
h\ the prev uri of a It ft MilKlaMan artera 
oruinalins on the ri Jit '•uli and then paa 
in^ iKlnnd lit e'opha^U"' 

\pparentK the fir'«t roent^tn th triplion 
of a richt «iiltd po ition of ihi aortic arch 
is to Ik* fmnul in thi p ipt r h\ Mohr ' I w» 
casts arc includid with the actual roent 
geno^ranis -ihowin^ the aortic arch on the 
risht «i<lc Kocnlv.en eaanntntion of the 
csopha 2 u«; was not madt in either ca'c 
Illu tration tif compres ion and »li place 
mcnl of the C'ophi-,ii h\ i ri^hl lortic 
arch ma\ he found m th'* cnntrihniums of 
\rkin’ Kenandtr* lalnr Ilopt ind Koh 
in on"* lo\\entck“‘ nitaltrnnnn ““ Ulack 
ford Daatnivirt and Ila\lt\ “* Utalford and 
Parkin on ‘ an<l I ra\ 

The r(*cntKtn dia.no i of i ri.ht lortic 
arch Is aiderl hi the follrmiti. /tattfres 

1 KtKntceno.raphic taanitnnitm of the 
chest will «ho\N an ah tnce <tf tlu aortic arch 
on the lift tdt In (tad a prominent 
shadow with sa tnlic pul itions ma\ Ik 
noted on the nuhl skU corre ivmdin. l<* tlu 
anatomic location of i ruht lorfic ireh 

2 There maa he eaidenct of i pre*"iir« 
defect with ill plicinunt of tlu c opha.ii 
to tht left I his pressiiri dtfitl is snuMitli 
sharph (kfiiitd and rnaa cm e considtrahlt 
narrowin. <if the lumen at tint h\el \ 
rounded piil Uin. ma s nn\ he noted to 
the n^ht of the di plictil and compres cd 

cement Ihis eaidtncc of pul ation cau td 
b\ the ri.ht aortic arch iin\ rectiai further 
confirmation from k\mo„raphic studies 
\n„iocardio^raphic \i ualir.ation of ilu 
aorta ma\ dclmeatt the exact inalonuc 
position of the arch as well as the de cend 
ins aorta 

Mhcn the anomalous rl^,ht aortic arch 
pas es tow ird the left it will produce » 
smooth indentation upon the posterior wall 
of the esopha;,us with anterior displace 
ment Howeeer it must he borne in mind 


that such a d(fonnit\ ina\ al o Ik* produced 
li\ rctroesophui d prt' ure of a diecrlicu 
him of (he left aortic arch 

When the concavt pressure difict of the 
|u> tenor wall of the esophiuU'- i** 'M<le, 
proliihK it Is dut (o I Iirj,e ri^ht aortic 
ireh or (uts ihU i dixerticnlum of the left 
aortic irth \ shillow dtfict is much more 
apt to 1*0 produria! h\ an inomalous sub 
ciuian irterx nr i ductus arteriosus \n 
aortic irch of smillir calit>er when part of 
I doutili lortic arch miv al o firiKlute i 
dife*ct of It'S er eMint ind depth thin tint 
preKlucnl hv asin.le n.ht aortic ircli which 
cirrH*s tlu entire IiIoikI fiow freun the heart 

t When M inbred in the roenl.eno.ram 
the Inehea nn\ show <lj placement In the 
left h\ the ri.ht aortic irch Ihe iricheo 
^ram prexlucetl h\ the in tillalion of a small 
iinotitU of I ipiiKinl Will accentuate more 
clt irl\ such ill placinunt 

4 In s«m( cases of i ruht aortic arch 
(he luinuntiim arleno cini nin compress 
the pulnmnirv irltrv uainsi the trachea 
mil then pi's i> 0 '!erinr to tlie esnpha^u 
and jom the lorl i In tins manner a emn 
plete \a cnlar niu i' formed which mu 
seriou 1\ «*ccUidi the trichea ind the csoph 
uus \s I re*'iili ri>entKin exanunatinii of 
the < opln^ns will sho^ not onlj pressure 
of the njit lateral border hut al o of tlie 
left literal luinler ^ince tlu anterior por 
lion of T elouhlt inrfic ircli rni\ he much 
sniiller linn Ilu rulit arch or ma\ aclualK 
he ohlitcratcx! to form a cordliki structure 
elifiercnlnl eliuno is from the constriction 
cm <a! 1»\ a luunentum arleno uni maj he 
difncuU or impo sdde I lie subject of \as 
cellar nn.. formations will he eli cu sed m 
greater elclail later 

5 OccasionalK in the case of a riRht 
lorlic arch the aorta descends cntireh to 
the ruht of the e ophai^us and docs not 
pass retro c ophai^e ill) to emerge to the left 
of the spine Then the left subclavian arterj 
oriRinatms from the ruht aortic arch niaj 
pass from ruht to left behind the esophagus 
The anomalous left subclavian arterv then 
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tion the aortic arch is present on the left 
side 

An example of the pressure defect pro- 
duced upon the esophagus by an anomalous 
right subclavian artery is shown m the fol- 
lowing completely documented case 

J 0 , a male child, 2 years old, was ad- 
mitted to Bellevue Hospital because of known 
congenital heart disease The presence of an 
anomalous right subclavian artery was first 
recognized on fluoroscopic examination of the 
esophagus as part of an evaluation of the 
cardiac condition The findings were best 
demonstrated in the right anterior oblique 
position Examination in this position showed 
a striking tangential impingement on the 
barium-filled esophagus ver}^ high in the tho- 
rax with slight delay in the passage of the 
barium through this area 

The child’s history and observation on the 
ward gave no evidence of difficulty m swallow- 
ing nor of increase of dyspnea during feeding 
The clinical diagnosis of the underlying heart 
anomal}^ was a high ventricular septal defect 
The child died as the result of progressive 
congestive cardiac failure 

Autopsy confirmed the clinical diagnosis of 
a ventricular septal defect The diagnosis of 
an anomalous right subclavian artery was also 
confirmed The artery was found to arise from 
the posterior aspect of the transverse arch 
of the aorta and passed from this area in an 
upward direction tovard the right behind the 
esophagus into the right arm There was no 
evidence of compression through the esoph- 
agus on the trachea 

The findings in the radiographic examina- 
tion of the esophagus are shown in Figure 
24 A The child was in the right oblique posi- 
tion The following features may be noted 

(1) The aortic arch is on the left side 

(2) There is a semitranslucent band across 
the upper portion of the esophagus extending 
in an upward direction toward the right This 
band corresponds anatomicallj^ to the size of 
a blood-vessel structure (3) There is a mod- 
erate degree of pressure on the posterior waif 
of the esophagus at the upper margin of this 
band, with forward displacement of this seg- 
ment of the esophagus Therefore, these find- 
ings justified the diagnosis of a blood vessel 
originating from the left-sided aortic arch and 
passing in an oblique upward direction toward 
the right side with forward displacement of 
the esophagus (4) During fluoroscopic ex- 


amination a definite delay in the passage of 
the barium through this segment of the esoph- 
agus was noted Based on these findings, a 
diagnosis was made of an anomalous right 
subclavian artery originating from a left- 
sided aortic arch and then passing behind 
the esophagus m an upward oblique direction 
toward the right side with compression and 
forward displacement of the esophagus 

Figure 24 B is a reproduction of the ana- 
tomic findings as noted at autopsy, showing 
the retro-esophageal position of the anomalous 
right subclavian artery 

ANOMALIES OF THE AORTIC 
ARCH 

A profound study of anomalies of the 
aortic arch and the vessels arising from it 
was made by Poynter m 1916 He included 
an excellent review with a complete bibli- 
ography covering the entire historical back- 
ground up to the time of his publication 

The right aortic arch represents a per- 
sistence of the right fourth branchial artery, 
instead of the left fourth branchial artery, 
which usually forms the aortic arch in man 
The right aortic arch, when present, arises 
from the left ventricle and courses pos- 
teriorly over the right mam bronchus It 
extends in front of the trachea and then 
passes downward as a right-sided aorta 
More commonly the right aortic arch passes 
to the left, behind the esophagus, and then 
turns downward as the descending aorta, 
only slightly to the right of its usual posi- 
tion 

Among the earliest cases reported of a 
transposition of the aortic arch were those 
of Combes and Christopherson^'* and of Her- 
ringham In Herringham’s case the aoi ta 
passed upward to the right of the trachea 
and crossed to the left behind the esopha- 
gus, to reach the usual position of the de- 
scending aorta on the left side of the verte- 
brae The patient had complained of 
dysphagia and of marked dyspnea The 
findings at autopsy explained the symptoms 
by demonstrating mechanical compression 
produced by the abnormally situated aorta. 


Anomaltes of fhe Aortic Arch 43 


which had become dilated in part of its 
course 

In «ome of the ca«es. of n^ht aortic arch, 
disphcement of the C'-ophatjns is pro<hjccd 
b> the pre^'Ure of a left ‘;ubch\nn artcr\ 
originitin" on the nahl <;ide and then pass 
ing behind the e^oplngiK " 

\pparentl\ , the first roentgen do-cription 
of a right sided position of the aortic arch 
IS to be found m the paper b\ Mohr ' Two 
cases are included uith the actual roent 
genograms shoeing the aortic arch on the 
right side Roent_cn examination of the 
esophagus v,as not made m cither case 
lllustritions of compression and ilisplaco 
menl of the esophagus h\ a ri„ht aortic 
arch ma> be found in the contributions of 
\rkin '* Renandcr ' I aber Hope and Rob 
in on " Lowcncck''* Biedcrnnnn Black 
ford Davenport and Ba\le\ Bedford and 
Parkinson ‘ and I ra\ 

The roentgen diagnosis of a ri^ht aortic 
arch IS aided b\ the following features 

1 Roentgeno.raphic examination of the 
chest >m 11 show an absence of the aortic arch 
on the left side Instead a prominent 
shadow with s>siolic pulsations ma\ be 
noted on the right «ide corrc'pondin^ to the 
anatomic location of a right aortic arch 

2 There maj be evidence of a pressure 
defect With displacement of the e^opha^us 
to the left This pressure tkfcct is smooth 
sharplv defined and ma\ cause considerable 
narrowing of the lumen at that level \ 
rounded puBiting mass mav be noteil to 
the ri^ht of the displaced and compresscil 
segment This evidence of pul alion caused 
b> the right aortic arch mav receive further 
confirmation from kjmographic studies 
\ngiocardiographic \i>ualization of the 
aorta mav delineate the exact anatomic 
position of the arch as well as the descend 
ing aorta 

W hen the anomalous right aortic arch 
pas«e& toward the left it will produce a 
smooth indentation upon the posterior wall 
of the esophagus with anterior displace 
merit However it must be borne in mind 


that «uch a dcformitv nnv aBo be produced 
bj retroesophageal pressure of a diverticu 
luni of the left aortic arch 

When the concave pressure defect of the 
posterior wall of the esophagus is wide, 
probablv it is due to a large ri„ht aortic 
arch or po siblj a diverticulum of the left 
aortic arch \ shallow defect is much more 
apt to l>c producetl b> an anomalous sub 
clavian arterv or a ductus arteriosus \n 
aortic arch of smaller caliber when part of 
a double aortic arch mav al o produce a 
defect of Ics cr extent and depth th in that 
pro<luce<! bj i single right aortic arch which 
carries tht entire blooil flow from the heart 

3 When visualized in the rotntp.enogram 
the trachea mav show displacement to the 
left b\ the ruht aortic arch The trachco 
gram proihiccd b\ the instillation of a small 
amount of I ipiodol will accentuate more 
clearlj «uch displacement 

4 In some ca«es of a right aortic arch 
the ligamentum artenosum niiv compress 
the pulmonarv arler> against the trachea 
anil then pass posterior to the esophagus 
and join the aorta In this manner a com 
picte vascular ring is formed which mav 
senousK occlude the trachea and the esoph 
agus \s a result roentgen examination of 
the c opha^us will show not onlv pressure 
of the right 1 iteral border but al o of the 
left lateral border Since the anterior por 
lion of a double aortic arch inij be much 
smaller than the right arch or mav actuallv 
be obliterated to form a cordlike structure 
diftenntial iln^nO'is from the constriction 
caused b> a ligamentum artenosum maj be 
difficult or impossible The subject of vas 
cular ring formations will be discussed in 
greater detail later 

0 Occasionallv m the case of a right 
aortic arch the aorta descends entirel> to 
the right of the esophagus and does not 
pass retro esophageallj to emerge to the left 
of the spine Then the left subclavian arterj 
originating from the right aortic arch maj 
pass from right to left behind the esophagus 
The anomalous left subclavian arterj then 
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Fig 25 Note the anteuor displace- 
ment of the esophagus by the right 
aortic arch Also note the presence of 
diverticula 

may produce a pressure defect upon the 
posterior wall of the esophagus at a level 
slightly above the aoitic arch 
A diverticulum representing a persistent 
remnant of the left aortic arch may be 
present and usually is situated behind the 
esophagus The concave pressure defect on 
the posterior wall of the esophagus may be 
due to the pressure of this persistent diver- 
ticulum as well as the left subclavian artery 
originating from the diverticulum and pass- 
ing posteriorly to reach the left side How- 
ever, the major factor in causing the concave 
pressure deformity will be the aortic divei- 
ticulum 

lUnsUattve Cases An example of a right 
aortic arch causing anterior displacement of 
the esophagus and dysphagia is illustrated 
in the following case 

H ) aged 40 This patient, a woman, 
complained mainly of a burning sub- 
sternally and in her throat There was some 


difficulty in swallowing There was no loss 
of weight At times she complained of hoarse- 
ness 

Roentgen examination (Fig 25) showed 
marked anterior displacement of the esopha- 
gus by a right aortic arch The course of the 
aortic arch in relation to the esophagus was 
well shown (film taken in the first, or right 
oblique, position) Below the anteriorly dis- 
placed portion of the esophagus was a large 
diverticulum springing from the anterior wall 
A short distance below this area was another 
incompletely filled diverticulum 

The diagnosis of right-sided aorta may 
be aided by contrast roentgenography of 
the great vessels according to the technic 
of Robb and Steinberg-'’ In this manner 
the indirect findings of pressure on the 
esophagus are fortified by the more accu- 
rate visualization of the aorta itself This is 
illustrated by the findings in the examina- 
tion of one of our patients at Bellevue 
TIospital 

T F , aged 50 The patient had entered 
the hospital complaining of an acute upper- 
respiratory infection Examination was essen- 
tially negative, except for the tcleoroentgeno- 
gram (Fig 26 A), which showed a huge 
sacular dilatation of either the ascending or 
the descending portion of the aorta, and the 
diagnosis of aneurysm was considered The 
contrast roentgenogram (Fig 26 B) showed 
that the abnormal appearance was due to a 
right-sided aorta with elongation and tor- 
tuosity of the descending portion This was 
further confirmed by roentgen examination of 
the esophagus (Fig 26 C) show’ing displace- 
ment anteriorly and to the left, produced by 
the anomalous position of the aorta 

DOUBLE AORTIC ARCH 

A case of congenital anomaly of an aorta 
with a double arch has been reported by 
Shaw This is a reproduction of the ar- 
rangement usually found in reptiles In his 
case the two divisions of the aorta united 
behind the esophagus 

The anomaly is the result of the persist- 
ence of both the right and the left fourth 
branchial arches In some cases both limbs 
of the double aortic arch may be open, each 
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Tie 26 (A, Top left) Right sided 
aorta— appeirance of chest (R, Top 
right) Same ca«e Contrast roentgeno 
gram showing the right sided aorta 
(C Bottom) Snme C3«e Di'placcment 
of the esophagus h\ the right sided 
aorta 


carrjin^ blood to the descending aorta The 
tHo trunivs arc apt to be of unequal size 
At times one limb of the arch usuallv the 
left is either partiallj or completeh oblit 
erated and cordlibe in appearance 
Snelling and I rb ’’ described a case of 
constriction of the esophagus at the level 
of the third and fourth dorsal vertebrae 
produced by a double aortic arch At au 
topsy It was found that the aorta arose in 
the usual manner from the left ventricle 
Three centimeters from its orJ,sin the aorta 
divided into two One branch passed to the 
left of the trachea and the e‘sophagus and 
the other to the right of these structures 
These two divisions united posterior to the 
esophagus forming the descending aorta 
The esophagus and trachea vs ere thus en 
closed m a vascular ring which caused the 
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constriction of the esophagus seen in the 
roentgenographic examination 

The manner m which various anomalies 
of the aortic arch may compress the esoph- 
agus and trachea was graphically portiayed 
by Gross and Ware 

Wolman’“ described a case of a double 
aortic arch in a newborn white male who 
had paroxysms of coughing and stridor 
Autopsy showed a constriction of the esoph- 
agus and the trachea which had been pro- 
duced by the embracenient of these two 
structures by the double aoitic arch In 
addition to his own fully confirmed case his 
contribution includes a summary of the 
clinical and autopsy findings in seven other 
cases which during life presented a similar 
clinical picture of stridor, chronic cough 
and respiratory distress, accentuated by at- 
tempts at feeding 

In none of these cases was the diagnosis 
of a double aortic arch made before death 

ROENTGEN DIAGNOSIS OF 
VASCULAR RING FORMATIONS 

In the examination to determine com- 
pression of the trachea and the esophagus 
by a double aortic arch the following fea- 
tures may be helpful In the postero- 
anterior position at 90° a pressure defect 
may be noted on the right and the left 
borders of the esophagus at a level corre- 
sponding to each aortic arch Naturall}^, 
the degree of compression will vary with the 
size of each arch and the degree of intimacy 
of the particular arch to the corresponding 
border of the esophagus Examination in 
both the right lateral and the left lateral 
positions may show not only forward dis- 
placement of the esophagus but also con- 
striction of the lumen When more com- 
pression IS exerted retro-esophageally, the 
constricted segment will appear much more 
narrowed than in the postero-anterior view 
Another reason for this variation in the 
relative degree of constriction is the fact 
that the pressure from behind the esophagus 
IS apt to flatten the posterior wall against 
the anterior wall, thus causing a greater 


spread in the lateral dimension of the in- 
volved segment than in the postero-anterior 
direction 

Sometimes the associated compression of 
the trachea may be seen in films taken with 
sufficient technical skill to show the outline 
of the soft tissues of this region Consider- 
able help m the visualization of the con- 
stricted trachea may be obtained by the 
direct instillation of a small amount of 
Lipiodol or a Lipiodol spray into the 
trachea ’ ' 

A vascular ring produced by the junction 
of a right aortic arch and a left hgamentum 
arteriosum may also constrict the trachea 
and the esophagus abnormally In this group 
of cases the aortic arch is on the right side 
and IS continuous with a right descending 
aorta The hgamentum arteriosum origi- 
nates from the pulmonary artery to the left 
of the trachea and the esophagus It then 
passes behind the esophagus, finally joining 
the thoracic aorta on the right side just 
below the level of the aortic arch 

The following roentgenographic features 
may aid in establishing the diagnosis The 
aorta may be noted on the right side The 
barium-filled esophagus in the postero- 
anterior position may shou a pressure de- 
fect on the right side On the posterior wall 
of the esophagus a slight indentation may 
be present, caused bj' the constriction of 
the hgamentum arteriosum as it passes be- 
hind the esophagus from its point of origin 
at the pulmonarj' arterj' on the left side to 
the aortic aich on the right side 

The pressure defect produced by the liga- 
mentum arteriosum is at a lower level of 
the esophagus than the pressure deformity 
produced by the right aortic arch against 
the light lateral border of the esophagus m 
the postero-anterior position In the event 
of a wide defect on the posterior wall this 
may be the result of the constriction pro- 
duced not only by the hgamentum arteri- 
osum but also, in part at least, by the retro- 
esophageal position of the i ight aortic arch 
Further help may be obtained by the dem- 
onstration of an indentation on the right 
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side of the trachea ^\hen outlined b\ the 
direct introduction of a small amount of 
Lipiodol 

This evidence of a pressure defect upon 
the right side of the visualized trachea is 
onl> an additional aid in the demonstration 
of a right aortic arch but does not neces 
'larilv indicate vascular ring formation b\ 
means of the ligamentum arteriosum 
\ difficultv in differential diagnosis arises 
m the presence of the rare tjpe of anomaly 
of the aorta described by Paul This anom 
alv consists of a left aortic arch which then 
pa'ises behind the esophagus to become con 
tinuous with a right sided descending aorta 
Therefore radiographic examination of the 
barium filled esophagus m the poslero 
anterior position then shows an indenta 
tion on Its left border similar to that noted 
m the case of a left aortic arch The right 
and the left anterior views show the con 
cave indentation upon the posterior wall 
produced b> the retro esophageal position 
of the aortic arch The descending aorta 
then continues downward to the right of 
the esophagus 

In the vascular ring described b> Ed 
^\ards'*’ the aortic arch originating on the 
left side passed to the right behind the 
esophagus and then continued in a down 
ward direction on the right side The liga 
mentum artenosum arose on the right side 
from the lower interior aspect of the aortic 
diverticulum which lav against the right 
posterior aspect of the esophagus It then 
extended to the upper and proximal aspects 
of the right pulmonarj arterj thus forcing 
the proximal portion of the right pulmonar> 
arterj and the bifurcation of the pulmonarj 
trunk against the anterior portion of the 
trachea Thus a vascular ring was formed 
which encircled the trachea and the esoph 
2gus The ring consisted of the aortic arch 
on the left side the retro esophigeal portion 
of the aorta the ligamentum artenosum on 
the right side and anteriorlv the right pul 
fitonarv arterj and the bifurcation of the 
pulmonarj trunk 

These anatomic findings were found at 


autopsj in the case of a 17 month old boj 
who died of small bowel obstruction, which 
was the result of adhesions secondarj to an 
operation when three dajs old for an im 
perforate anus Djsphagia had been noticed 
when the child began eating solid food 

In one of the cases reported bv \\ urtz 
and PowelP^ a newborn, full term, white 
male infant exhibited cjanosis, respiratory 
embarrassment and considenble secretion 
of mucus from the nasal phar>nx Autopsj 
revealed a right aortic arch which extended 
behind the esophagus and the trachea It 
then emerged to the left and posterolateral 
to these structures where it was joined bj 
the ductus arteriosus Thus a vascular ring 
was formed which constricted the trachea 
and the esophagus and apparentlj was the 
cause of the clinical sjmptoms The de 
scending aorta was on the left side 

Carson and Good friend’ showed an un 
equal but bilateral indentation of the 
barium filled esophagus in the postero 
anterior view caused b> the constricting 
vascular ring of a double aortic arch con 
firmed at operation An anterior and a pos 
tenor constriction of the esophagus were 
also demonstrable m the right anterior 
oblique position The tracheogram obtained 
bv the intrcKluction of Lipiodol also showed 
a bilateral constriction just above the bi 
furcation 

A vascular ring ciusmg obstruction of 
the esophagus and the trachea is illustrated 
bj the case of the newborn female infant 
Babv De C Cjanosis was noted as soon as 
feeding bj mouth was begun In between 
feedings the child showed respiratorj diffi 
cuUj and she was transferred to the pedi 
atnc service Examination showed that the 
infant was in marked respiratorv distress 
accompanied bj stridor The patient seemed 
to be more comfortable when King with 
the head in hj-perextension Stridor in 
creased when the head was flexed During 
feeding the re^vpiratorv embarrassment in 
crea-sed and the child appeared to be eja 
nolle Phvsical examination was otherwise 
negative except for a few rales in the chest 
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Fig 27 (A, Top, Icjt) The vascular ring which occluded the trachea 
and the esophagus, reconstructed on the basis of the autopsy findings 
(B, Top, light) Postero-an tenor position at 90° This shows the con- 
striction of the esophagus at the level of the vascular ring Note that the 
largei defect is on the left side, although the aortic arch was found to be 
on the right side That part of the ring on the left side apparently was 
in closer apposition to the esophagus and therefore produced a more 
marked pressure deformity than the right aortic arch which presumably 
during life had compressed the right lateral border of the esophagus to 
a lesser degree (C, Bottom left) Examination in the right oblique posi- 
tion shows the extreme degree of constriction of that segment' of the 
esophagus incorporated within the vascular ring (D, Bottom, nghl) A 
similar degree of constriction of the esophagus is also noted in the left 
oblique position Therefore, the compression of the esophagus was much 
more marked postero-anteriorly than laterally 
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Based on the clinical picture as ^l^ell as the 
radiographic findingb \\hich will be dis 
cubsed later, a diagnosis was made of a \as 
cular ring constricting the esophagus and 
the trachea The presence of the \ascular 
ring was confirmed at operation, and the 
ring was severed 

\utopbi revealed the e’cact anatomic 
components of this vascular ring (Fig 
27 A) The heart itself was entirely nor 
mal, as was the pulmonary artery The 
ascending aorta and the descending aorta 
were on the right side The first vessel that 
branched off crossed the midhne and gave 
origin to the left carotid and the left sub 
clavian arteries This ves«tel, the left (an 
tenor) aortic arch seemed to communicate 
with a large vessel (the patent ductus 
arteriosus) However, on opening both 
Structures there appeared to be no real com 
mimication "Hie large ductus arteriosus was 
almost a continuation of the pulmonary 
artery and passed behind the trachea and 
the esophagus to join the right aortic arch, 
thus completing the aortic ring Therefore, 
the vascular ring was formed by the follow 
mg structures 

1 On the right side, by the right aortic 
arch 

2 Posteriorly by the ductus arteriosus 

3 On the left side, by the ductus ar 
teriosus ind part of the left aortic arch 

4 Anteriorly by the left aortic arch 

The radiographic examination showed the 

constriction produced by the vascular ring 
Figure 27 B shows the appearance of the 
esophagus in the postero anterior position 
There is some constriction of the e«tophagus 
at about the level of the aortic arch with a 
pressure defect on either side However, the 
major defect is on the left side Because of 
this finding it was believed that the aortic 
arch was on the left «;ide and not as the 
case proved to be at autopsv a vascular 
ring with the aortic arch on the right side 
Perhaps this mav be explained by assuming 
that the vascular structures on the left side 
were able to exert more of a pressure defect 
The right aortic arch itself may not have 


been in very close proximity to the right 
border of the esophagus and therefore pro 
duced less evidence of compression Figure 
27 C (in the right oblique position) shows 
the extreme degree of constriction of that 
portion of the esophagus trapped by the 
constricting vascular ring Figure 27 D (left 
oblique position) also shows evidence of the 
marked constriction of the esophagus pro 
duced by the vascular ring A study of the 
appearance of the e^iophagus in these differ 
ent views shows that the major degree of 
occlusion due to the constriction of the vas 
cular ring was m the postero anterior 
direction There appeared to be much less 
constriction of the esophagus laterally 

ANOMALIES OF FORMATION 

Types of Congenital Malformation 
Ballantyne’® m his classic work has divided 
congenital malformations of the esophagus 
as follows 

1 Complete absence of the esophagus, its 
place being taken by a thin muscular band 
stretching from the pharynx to the cardiac 
end of the stomach 

2 Termination of the esophagus in a sim 
pie cul de sac 

3 Termmation of the esophagus in a cul 
de sac with the trachea or bronchi 

4 Tracheo esophageal fistula, the esopha 
gus being othenvise normal 

5 Membranous obstruction of the esopha 
gus 

6 Presence of esophageal diverticula 

7 Duplicity of the esophagus 

UTien the embryo is about 4 mm long 
there are two lateral indentations one on 
each side of the entodermal pouch These 
gradually become deeper, finally meeting 
m the center, thereby forming a septum 
which divides the pouch into an anterior 
and a posterior tube This septum forma 
lion IS complete when the embryo is 11 mm 
m length The respiratory system develops 
from the anterior tube and the alimentary 
tract from the posterior tube It is believed 
that as a result of the incomplete develop- 
ment of the septum, a fistulous communi 
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cation may lemain between the trachea and 
the esophagus 

During this peiiod some impoitant 
changes are taking place in the esophagus 
At fust the lumen is obliterated by a pio- 
hfeiation of the epithelial lining, thereby 
lesultmg m the foimation of a solid, coid- 
hke stiuctuie Latei vacuoles develop 
vithin this solid stiucture These vacuoles 
giadually coalesce, le-estabhshmg the 
lumen Should theie be an aiiest of the 
process of vacuolization and coalescence of 
these \acuoles a complete stenosis or atiesia 
of the affected segment will lesult Also, 
should the ingrowth of mesodeim fail to 
effect complete separation of the esophagus 
fiom the tiachea then the atresia will be 
associated with a tiacheo-esophageal fistula 

Complete /Vbsence or the Esophagus 
One of the eaihest cases of complete ab- 
sence of the esophagus is to be found in 
the book by Billaid'^’ published in 1828 

Aug 8, 1820, INIadam gave birth to a 

child at term that appealed to be normal 
The child nas given a little sugai water which 
he sn allowed greedily but which regurgitated 
immediately thiough the mouth and nose 
almost suffocating the child This recurred 
with each attempt at feeding and from this 
it nas easy to suimise the presence of a mal- 
formation of the esophagus The child 

lived foi a week and died of staivation 

At autopsy 

the stomach nas adherent to the diaphiagm 
The esophagus was entiiely missing and 
the phaiyn\ ended in a cul-de-sac 

Double Esophagus Blasius,'*'’ in 1677, 
111 Ohsa vat tones ^ledtcac Rat totes, de- 
sciibed a case of duplication of the esoph- 
agus iindei the caption of a divided 
esophagus 

In an infant of 5 years on the tenth of 
■\pril, 1670, we found an esophagus for the 
greatest part divided fiom the level of the 
first to the sixth rib Thus is given here a 
double patliway foi the swallowed material 
Yet the duct here was single m the beginning 
and then again when it joined the stomach 
This was similar to the case of a recently 
born infant that I had previously described 


(The findings are illustiated by a drawing. 
Fig II, Plate VI, pg 113 ) 

Habershon*’’ desciibed the case of a 
Cj'clopean monstei in which the viscera of 
a double fetus existed in a single peritoneal 
cavity Theie was a double esophagus 
united in a single stomach 

A remarkable case of double esophagus is 
to be found in the excellently documented 
leport by Gjoriip The story was of a little 
gii 1 17 days old who had lost weight persist- 
ently' since birth There was no vomiting 
Phy'sical examination revealed considerable 
abdominal protiusion due to a palpable 
mass On exploiation the stomach was 
found to be greatly dilated and surrounded 
by' adhesions An attempt was made to sevei 
these adhesions, but the operation had to be 
cui tailed because of respiratory' embarrass- 
ment 

Autopsy showed two distinct esophaguses, 
both enteiing the abdominal cavity through 
the same opening in the diaphragm but 
entering the stomach sepaiately Water was 
injected sepaiately into each esophagus An 
additional lemaikable fact was then dis- 
coxered The water introduced into the right 
esophagus filled out a pait of the stomach, 
which was able to empty itself by' way' of 
the pyloius Howevei, there was no com- 
munication between this part of the stom- 
ach and the left cavity' of the stomach 
Water introduced by' way of the left esoph- 
agus entered this left cavity' of the stomach, 
which, however, was unable to empty itself 
of its fluid, either by xvay of the pylorus or 
by' w'ay' of any' communication xvith the 
right cavity' of the stomach Theiefore, 
Gjoiup’s case was not only' one of a double 
esophagus but also of a double stomach Ex- 
cellent photographs shoxving these strange 
findings at autopsy accompany' the desciip- 
tion 

A case of a double esophagus, xvith carci- 
noma involving one, w'as repoited by' Butler 
and Elide The patient w'as a male, aged 
49, w'lth a mass on the left side of the neck 
which on biopsy' proved to be an undiffer- 
entiated metastatic carcinoma He also com- 
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plained of dysphagia At autopsy the medi 
astinal structures were removed en masse 
Micro'scopic sections revealed two separate 
e'^ophageal lumens The more anterior one 
was lined by normal epithelium except for 
small areas invaded by tumor The posterior 
lumen was lined almost entirely bv cancer 
cells Following this observation the gross 
^specimen was re examined, and the presence 
of two separate e'^ophageal lumens was dem 
onstrated, each opening into the stomach 
The anteriorly placed esophagus joined the 
stomach in the usual manner The pos 
teriorly placed esophagus, the wall of which 
was invaded by carcinoma, extended along 
the greater curvature of the stomach and 
opened into it 6 cm distal to the opening 
of the anterior esophagus 

Membr/Vnous Obstruction of the 
Esophagus A rare congenital anomaly 
capable of causing stenosis of the esoph 
agus IS a membranous diaphragm which 
may have an opening within it This anom 
aly may be explained on the basis of insufli 
cient vacuolization of the esophagus with 
incomplete restitution of the lumen during 
fetal development 

Morrell Mackenzie^ referred to several 
of the early cases in the literature of mem 
branous obstruction of the esophagus 
(Rossi 1826) ■‘2 He described the autopsy 
findings of another case that had been re 
ported in 1851 ** 

About 6 fingers’ breadth below the pharynx 
there was a completely circular valve, with 
an opening about one cm in diameter This 
valve seemed formed by a folding inwards 
transversK of the mucous membrane, in 
volving the whole circumference of the tube 
the free edge of the valve being strengthened 
by firm tendinous fibres running around it 

Clark^ reported a case of a congenital 
web of the esophagus in 1911 The story was 
that of a female aged 24 who since early 
childhood had to chew her food into very 
small pieces m order to avoid difficulty in 
swallowing She had repeated attacks of 
dy<;phagia of increasing severity brought on 
by attempts at swallowing any solid food 


Finally, difficulty was encountered even 
with liquids Endoscopy revealed a mem 
brane at about the region of the mouth of 
the esophagus \ little to the left of center 
of this membrane was a small opening 3 5 
mm in diameter which communicated with 
the esophagus This ‘hymen’ was ruptured 
by the introduction of the e^ophagoscope 
with clinical cure of the dysphagia In dis 
cussing Clark’s case Harris P Mosher stated 
that a few months previously he had en 
countered a case of a true web of the esoph 
agus m a patient with a IS year history of 
dysphagia Endoscopic examination re 
vealed a diaphragm with a small central 
opening about 1 inch distal to the cricoid 
cartilage The patient was cured by instru 
mental dilatation 

In 1928 Beatty^® made an excellent sur 
vey from the literature of the findings m 
SO ca«es of congenital stenosis of the esoph 
agus In addition he included 2 cases from 
his own personal experience, 2 other cases 
in the literature not previously reported, as 
well as the appearance of the stenosis m 3 
museum specimens In quite a number of 
the«e ca<es a congenital membrane was the 
cause of the esophageal stenosis The mem 
brane might be partial or complete and was 
present at the beginning of the esophagus 
immediately posterior to the cricoid carti 
lage or at its distal end a short distance 
above the cardia 

AbeP^ noted that the diaphragm may be 
partial or complete and mav be the only 
abnormality of the esophagus causing ob 
struction In his own case of dysphagia in 
a newborn child, esophagoscopy disclosed a 
glistening membrane completely occluding 
the esophagus about 1 inch below the level 
of the bifurcation of the trachea The mem 
brane was ruptured by the pressure of the 
esophagoscope and normal esophageal mu 
cosa was seen distal to it The infant made 
a good clinical recovery, although later 
roentgenographic studies showed some per 
sistent narrowing of the distal end of the 
esophagus Also, it is interesting to note that 
this infant dev eloped a hypertrophic py lone 
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stenosis 4 weeks later, for which she was 
operated on successfully 

Guthrie'*® described the autopsy findings 
in a case of congenital esophageal stenosis m 
an infant There was a small semicircular 
diaphragm at the pharyngo-esophageal junc- 
tion, in addition to a stricture 1 inch in 
length, high up in the esophagus 

Atresia The most serious congenital 
anomaly of the esophagus is that produced 
by atresia This condition may be associ- 
ated with a fistulous communication with 
the trachea The comparative rarity of the 
disease is shown by the fact that only 9 cases 
of atresia of the esophagus were found in 
our Bellevue Hospital series of 22,810 au- 
topsies from 1905 through 1935 

Atresia of the esophagus with tracheo- 
esophageal fistula in the embryo has been 
described by Plass,^® Ysander**® and Gruen- 
wald Ysander’s case occurred in an em- 
bryo monster 8 mm in length, of which he 
showed a model demonstrating a double 
esophagus and trachea on each side, with 
a bilateral reduplication of atresia with 
tracheo-esophageal fistula The upper part 
of the esophagus on each side ended in a 
blind pouch The lower portion of the esoph- 
agus communicated with the corresponding 
trachea Both esophagi then entered a com- 
mon stomach 

Atresia with Tracheo-esophageal Fis- 
tula An early description of esophageal 
atresia with tracheo-esophageal fistula is to 
be found in the work by Thomas Gibson in 
1703 m his book having the following quaint 
title The Anatomy oj Humane Bodies Epit- 
omized wheiein All the Parts of Man’s 
Body, With then Actions and Uses, are Suc- 
cinctly Descnbed Accoiding to the Newest 
Doctiine oj the most Acciuate and Learned 
Modem Anatomists 

The now generally received opinion of the 
Foetus’s receiving nourishment by the mouth 
in the latter months, may besides the reasons 
above recited from Diemerbroeck, be further 
confirmed by the following Observation 
About November, 1696, I was sent for to 
an Infant that could not swallow The Child 


seemed very desirous of food, and took what 
was offered it m a Spoon with greediness, but 
when it went to swallow it, it was like to 
be choaked, and what should have gone down 
returned by the mouth and nose, and it fell 
into a struggling convulsive sort of fit upon 
it It was very fleshy and large, and was two 
days old when I came to it, but the next 
day died The Parents being willing to have 
it opened I took two Physicians and a Sur- 
geon with me Opening the Abdomen first, 
the Guts had some of the Meconius remain- 
ing still in them, though the child had gone 
two or three times to stool The stomach had 
in it a pretty deal of a slimy sort of Liquor, 
(or jelly rather) somewhat like pretty thick 
(strained) water-gruel I shall not mention 
any observations upon other parts in the Ab- 
domen, as being not to our present purpose 

When we cut open the Thorax, and taking 
out the Gullet (with the Wind-pipe, Lungs, 
etc ) continued to the Stomach we blew by a 
pipe down the Gullet, but found no passage 
for the wind into the Stomach Then we 
made a slit in the Stomach, and put a pipe 
into its upper orifice, and blowing we found 
the wind had a vent, but not by the top of 
the Gullet Then we carefully slit open the 
back-side of the Gullet from the stomach 
upwards, and when we were gone a little 
above half way towards the pharynx, we 
found it hollow no further Then we began 
to slit it open from the pharynx downwards, 
and it was hollow till within an inch of the 
other slit, and m the imperforated part it 
was narrower than m the hollowed This 
isthmus (as it were) did not seem ever to 
have been hollow, for m the bottom of the 
upper, and the top of the lower cavity there 
was not the least print of any such thing 
but the parts were here as smooth as the bot- 
tom of an acorn cup 

Then searching what way the wind had 
passed when we blew from the stomach up- 
wards, we found an oval hole (half an inch 
long) on the fore-side of the gullet opening 
into the aspera arteria a little above its first 
division, just under the lower part of the 
isthmus of the above mentioned 

Now, I say this is a plain confirmation of 
the foetus’s being nourished by the mouth, 
for the gula being impervious, nature had 
formed this hole in the wind-pipe and gullet, 
for the liquor contained in the amnios to pass 
into the Stomach, which it might do without 
prej’udice, or any fear of choking, m the 
Womb, while the Child breathed not but 
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when it born and came to breathe there 
could be no longer anv passage this \va\ and 
so the Infant ^\as necessanlj famished 
Martin s case of tracheo esophageal fis 
tula A\ith atresia as described m the pro 
ceedings of the Societe Rovalc cfe med de 
JIarseille m 1820 is e\tremely interesting ’ 
\ newborn child rejected all liquids and 
died in 36 hours Martin did an autops\ The 
stomach was exposed An attempt was made 
to fill It with air bj means of a sound intro 
duced into the pharvnx The efforts were use 
less The sound was then placed in the 
trachea Air was blown into it, but to the greit 
astonishment of M Martin the air entered 
the stomach nnd it became distended at the 
same time as the lungs Then a careful dis 
section was made The e'^ophagus was vainly 
sought for but it did not exist being replaced 
b> a cul de sac a few inches long A probe 
was then introduced into the trachea and here 
the astonishment was redoubled \t the level 
of and m the space between the two bronchi 
this probe penetrated into an elastic mem 
branous tube of the caliber of a little quill 
and through it the stomach could be reached 
The two bronchi were normal throughout their 
entire extent The repeated somitmg and (he 
prompt expulsion of liquid were explained b> 
this singular arrangement 

Another of the earliest recorded ca<es of 
atresia of the esophagus with tracheo 
esophageal fistula is to be found m the 
report b> John Houston under the heading 
of “Patholooical Observations appearing 
m The Dublin Hospital Reports and Com 
munications in Medicine and Surgery in 
1830 < 

In the month of November 1828 Mrs T 
was delivered of a male infant The labour 
was natural and the child healthy and of the 
full Size It exhibited no outward jjnper/ec 
tions except a misplacement of the orifice of 
the urethra which was situated underneath 
and behind the glans penis (A similar mal 
formation of the urethra had been noticed in 
an elder boy of the same family) 

On everv attempt to suck fits of coughing 
immediately supervened threatening suffoca 
tion by their violence and lasting until the 
milk was all disgorged again Similar conse 
quences followed every attempt at feeding the 
infant from a spoon When only half a tea 


spoonful was swallowed no signs of mconven 
lence were manifested, but as soon as the 
remaining half was taken, all the symptoms 
above enumerated supervened 

On the suspicion that i stricture of the 
oesophagus or pharynx might exist, an at 
tempt was made to pass a bougie by the 
mouth into the stomach, but without effect 
the instrument met with obstruction at i short 
distance from the mouth, and could not by 
any means be guided onwards All further at 
tempts therefore, either at the use of instru 
ments or the administration of food by the 
mouth, were desisted from, as they only 
caused distress, or brought on suffocation 
which threatened the patient s life The infant 
quickly became emaciated it cried incessantly, 
and died on the following day 

At the invitation of Dr C Johnson I as 
sisted in making the dis'^ection The mouth, 
tongue and opening of the fauces were natu 
rally formed The pharynx was unusually 
wide and terminated some way down the neck 
in a cul de sac without having any connexion 
with the oe«ophagus The larynx and its 
muscles were all perfect The trachea was 
also complete on the anterior and lateral 
parts, but the posterior wall was perforated 
by a vvide opening, from which the oesophagus 
took origin, and which appeared so smooth 
and oblique as to render the passage from 
the larynx into that tube as direct and easy 
as that along the trachea into the lungs 
Excellent reproductions of the pathology 
accompany the description The condition 
was also described at about the same time 
(1829) by Andral = 

An excellent illustration of a tracheo 
ei>ophae,eal fistula of the lower segment is to 
be found in the remarkable atlas by Vrolik 
publishwl in 1849 

Figures 2 and 3 show a congenital defect 
observed by the verv famous Tilanus in the 
cadaver of an infant recently born who lived 
as long as five days after birth The infant 
although It lived for this length of time could 
not swallow because the esophagus was termi 
nated a short distance below the isthmus of 
the fauces in a blind sac Anatomical ex 
amination showed the pharynx and larynx to 
be well formed but the very small esophagus 
ui the level of the bronchi terminated in a 
blind sac and then began again and continued 
on Its wav to enter the stomach On the pos 
tenor wall of the trachea there was an oblong, 
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I' Id, 7\‘,, A(l(^lli of (lie CMiiiliKf-'iif , 

ioiii)(l(’(l ffiKiiiif'ii wlildi cninimiMlcMlMl wIlli 
(he l( (li(M('f(iic lliMl (licic 
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lli'Mii, 'I'licic wild no I'Iciii evidence of 
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pei foiiile I Old, 
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/'iMitihiii'jn. When idrei'.lii of (he eiio|iiiiij'n'* 
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('idl'd I. luce l( niiiy nplll over from (he hlhid 
pouch lido (he (riicheii mid (he hinpn, 'I'lie 
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co'Toboraiion of the dmicnl imp ion of 
atre'ia ma\ be accompli heil b\ the intro- 
duction oJ a "nuill n'l^al catheter and it- 
arre-t noteil b\ roentccnocraphic eTamini 
tion \tr ma\ be mtroducetl b\ mtip- ol a 
s\rince and the di'tendeil «harpl\ de 
hmiteii portion of the e-ophazu- nm be 
\i ualizeil in thi- manner \ -mall amount 
of Lipiodol ma\ be introtluctxl ihrouah the 
na-al catheter under lluoro-cop c control 
and when the roentgen examination ha- been 
compleieii it ma\ be p omptU a p rated 
UTien an exan irution i- made the ap 
pearance of the abtlominal ca\il\ -hould 
alo be ob-er\e»i and ircludeil in the 
roentcen txarmnation oi the che-t When 
a ii-tula exi t- Ijetwetn the trachea and the 
di'tal end ol the e-opha^u- larce amounl- 
of air vxW be fount) di-tendm.. the -tomach 
and the inte-line ha\ina reacheel the ali 
rrentan. tract b\ \ra\ of the m pirctl air If 
the ti tulous communicatio-i i> Umue'l to 
the upper blind pouch there "ill be no air 
in the a!imenlar\ tract Such ab-ence of air 
ho^^e\e^ doe' not nece— ardv al«ax- pre 
elude the e^i'tence of a fi-tula In-twetn the 
trachea and the di-ial c-opha,u- \n un 
UsualU «maU communication between the 
trachea and a narrow e<l -cement of the 
e-ophaeu- max prexent the entrance of 
air ' 

IUustra*t''c Cases Congenital atre-ia of 
the e-ophagu- i- dlu traled bx the foUouine 
ca e 

B P (Fi> 2S) This child had been bom 
12 dax s prex iou-l\ Since birth il had not been 
able to retain its feeding* the food being im 
tnedntelx remirgitated A gaslro«tomx was 
done About y. ounce of sterfle water wa» 
given through the g3_tro«tomx tube The child 
became cv-anoiic started to gag and was in 
poor condition for the next a muiutes This 
was \ en ug^estiv e of a communication of the 
lower end of the esophagus with the trachea 
A second attempt about an hour later pro- 
duced exen more <exere attacks of cx’ano'is 
with cessation of respiration which xvos as 
phj’xial m character 

The autops> leport stated that the e^pba 
gus Ls dixided mto two portions which are en 
tirelj separate and distinct The first is an 


upper portion which i- a tube with a <-iccu)ar 
erd Ihi- lower end l entirelx dO'Cd ard 
terminate^ at the lex el ot the bifurcation of 
th» trachea Fro-^x the dilaied clo-'xl erd there 
co’*^ torth a dende' ' rard of fibrous tissue 
This <eparate a’-d dutinct upper po tion of 
the c-ophagus does cot communicate in anx 
wax with the trachea ard its mucosa appears 
entirelx catuml The loxxer po tion of the 
e-o,»Hj_u compri'*'- the inttnor two thirds 
it begirt at thi bifurcation of the trachea ard 
termitutes at the ca due openmg of the 
stoauch The origin con pises the tracheo- 
e-ophageal ti tula ard except for a xerx 'light 
curxature whe'"e the esophagus blends with 
the bifurcation of the trachea the two struc 
tures r^icht well be co"'tf*ered as a continuo-s 
-traigh ttlk Thu when a p obe is passed 
through the gn-tro tomx it pas'c- through 
the carduc open rg ot the 'tomach up the 
inferior portion of the e-ophagu out through 
the trachia and emerge< from the larvm-x 

hrom ih-^ alxjxe desrription it max be -een 
reidiK that there i- no po- ibihtx that the 
food taken bx mouth will enter the 'tomach 
and there ts a griat po-'ibilitx that food gixen 
bx wax of the ca_tro-tonx will enter the b*on 
chi ard the lung In fact the lurg« pre-ent a 
niher <pccUed crax uh white appearanci the 
white area' being i few millmeters in 'ize and 
'u rounded bx con^e-’ed lung ti« ue Tle-e 
white areas appear to rep e<enl area of a» 
piratexl barium \ careful 'eareh of l^e other 
xicera (nfl- to rxxcal anx other congxrutnl 
anomaltc- 

Roentgen caammation of the e'ophagu- fol 
lowing the mtrwiuciion of Lipiodol bx xxax of 
the mouth 'bowed compile ob iruclion of the 
e'ophagu- at the lex el of the third nb There 
xTOs moderate dilatation of the c-ophagus 
nboxe this point L rder fluoro'copic examma 
tion 1 ipiotlol wa- imevted mto the 'tomach 
through the ga.tro'tomx tube The 'tomach 
wa. xerx 'mall and the Lipiodol pa— ed oxer 
into the cQiIs of 'mall irte'ltne \ banum mix 
lure was then introduced into the 'tonnch 
The barium pa' ed into the e-ophagus to the 
lexel of the fourth dor'al xertebra which por 
tion xx's about I uxch below the lowermost 
portion of the do ed-off e-ophagu as 'hown 
bx the re-idual Lipiodol injected the preceding 
dax \t this point the barium pa -ed mto the 
bronchial tree and 'oon 'pread into the minute 
ramiticatiom of the lun^ (Fi:: 25) 

Thediagno is was a^ follow' (1) atre'ia of 
the e ophigus at the lexel of the third dor'al 
xertebra (2) e-opbageal tracheal hslula, the 
h tula occurring between the lower portion of 
tl« esophagus and the Imcbea 
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Ihe following is an example of atresia of 
the esophagus with air in the alimentary 
tract 

A K , infant, 11 days The infant was 
brought to the hospital because it had been 
regurgitating its food since birth 
Operation revealed an atresia of the proxi- 
mal esophagus and a tracheo-esophageal fistula 
involving the distal segment of the esophagus 
The gap between the two ends of the esopha- 
gus was too great to permit anastomosis 
'Iherefoie, the proxim.il end was brought out 
to the surface of the skin The distal end of 
the esophagus was tied off A rubber tube %\as 
inserted into the stomach '\ gastrostomy was 
done 

A small amount of lodocbloral (27 per cent 
iodine in refined peanut oil) was instilled into 
the esophagus through a rubber catheter, and 
a roentgen examination was made Figure 29 
shows the blind termination of the upper seg- 
ment of the esophagus A small amount of the 
lodocbloral entered the trachea Gas is present 
throughout the alimentary tract 
The diagnoses was atresia of the esophagus 


w'lth an upper blind pouch The presence of 
gas in the intestine indicated that there was a 
communication between the distal segment of 
the esophagus and the trachea (tracheo- 
esophageal fistula) These findings were con- 
firmed at operation, as noted above. 

In the next case of atresia of the esopha- 
gus the fistula communicated with the right 
main bronchus This premature female in- 
fant (E S ), one of tw’ins, regurgitated 
everything from birth, and nurses noted 
that the gavage tube was passed with diffi- 
culty, and that the feeding returned imme- 
diately by way of the mouth and the nose 

Operation revealed that the proximal end 
of the esophagus consisted of a blind pouch 
w'hich terminated at about the level of the 
third dorsal vertebra There was a fistulous 
communication between the distal segment 
of the esophagus and the right mam 
bronchus 

Roentgen examination (Fig 30) shows 
the arrest of the Lipiodol in the blind pouch 



Fig 30 Atresia of the esophagus 
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Fir 31 (\ ) \lrf<u of thr 

r^iphar\.< Tho proTtmal ««mrnt »< <li 

tPTfVtl »ah I ipiixln] \ <Tnll amount 
hi* f«<apc<l jntn ihf tnchfi tr<l thr 
lirorchi ( a< i« pf<^nl in the mil jn 
lp<tine (II hiiih! t(y^) \n.it<>mic ajv- 
peanrcp it autop \ howin« the lilin<l 
prniimil v/incnt of iht f'' in<l 

a prolw in th< di lal <o'.'mcnt of thf 
r<ophasu< pa‘ ms ihfnush th<* com 
fnuncatins fi tiih into the tnchci 
(C A/fA/ ho'tom) ‘Scmiducrimmaltc 
reproduction of the 3p,K inner at 
lutnp \ \n(wrd [>o teriorh 

formed l»\ the proiimil portion of the c>-oph 
asu \ ^mill imnuni hi 'pilleil o\er into 
the bronchial tret Gi im noted m the 
'tomach nnd the intestine The prcopcntivc 
diiCTO'i' was atre>ia of the c^nphisus with 
a fi tula between its di«tal portion and the 
trachea TTie diat;no^is was confirmed at 
operation as altcidv nolctl cicept that the 
fistula communicated with the naht bron 
chus 

The following i" a completcK df>cumenteil 
co-e of aire^ia of the c^ophiau with 
tracheo-C'ophiacil fistula includina a pho 
to„raph of the autop->\ pccimtn 

B L newborn Thi pontaneou U de 
hiered well*de\ eloped infant at birth bowed 
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evidence of the escape of a large amount of 
secretion from the nose and the mouth, as 
n ell as c\ ano^is The infant also regurgitated 
the administered food A small cathetei passed 
into the esophagus met nitli obstruction at 
a distince of 4 inches, indicating an atiesia 
The exact anatomic location of the atiesia 
vasshomi b\ roentgen \ 1 suah 7 at 10 n aftei fill- 
ing the proximal segment ot the esophagus 
nith Lijiiodol (Fig A1 A small amount 
escaped into the tracheobronchial tree Gas 
vas noted m the intestine, thus indicating a 
fistulous communication between the lower 
segment of the esophagus and the trachea 
The appearance of the specimen at aiitopsx 
may be noted 111 Figure 31 F The upper seg- 
ment of the esophagus is well shown A probe 
IS present e-xtendmg through the communi- 
cation between the distal segment of the 
esophagus and the trachea Figute 31 C is a 
semidiagramm itic lepioduction of the find- 
ings at autops\ Mewed posteiiorl\ 

A successtiil repair of an atresia of the 
esophagus l^ illustrated in the follow mg 
case 

A P This was a l-da\-old female infant, 
born at another hospital lull term, following 
a normal une\enttul deh\er\ llie infant was 
transferied to Felle\ue Hospital because of 


copious froth\ mucus discliarge from the 
mouth and the immediate legurgitation of 
de.xtrose-water feeding The infant seemed to 
be cjanotic during the feeding 
rinsical e.xamination was essentialh nega- 
ti\e On admission a rubber catheter, passed 
through the nose under fluoroscopic control, 
encountered an obstiuction in the esophagus 
so that it could not be passed into the stom- 
ach Lipiodol was injected through the cath- 
eter. and a blind pouch was noted in the upper 
portion of the esophagus 

Radiographic e.xamination (Fig 32 .M 
showed the upper pouch of the esophagii'! 
.\ considerable amount of air was present in 
the stomach and the intestines The preopera- 
ti\e diagnosis was atresia of the esophagus 
and a fistula between the distal end of the 
esoph igus and the trachea or bronchus Opera- 
tion confiremd the diagnosis of atresia A fis- 
tula between the trachea and the distal seg- 
ment of the esophagus was found This was 
dismantled .V pnmar\ anastomosis was per- 
formed between the upper and the lower 
segments of the esophagus The postoiieratne 
course was remarkabb uneventful The pa- 
tient gained weight and was placed on regular 
feedings One month later radiographic e.x- 
amination (Fig 32 B) disclosed continuitv 
of the lumen of the esophagus There was a 
moderate degree of constriction at the site 



Fig 32. .-Vtiesia of the esophagus with traclieo-esopliageal fistula and successful 
operative repair (.\, Lett) .\ppearancc prior to operation, showing the blind iippei 
pouch as well as the gas m the stomach and the small intestine (B Kigfit) .\ppear- 
ance after operation, showing continuitv of the lumen of the esophagus 
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of anastomosis This, however was insuflicient 
to internipt the flow of barium through it 
Tracheoesophageal histula Without 
Atresia \ rare conscnital anomah ii> 
tracheoesophageal fistula without atresia 
The earliest description which I have been 
able to find in the literature of a tracheo 
esophageal fi'^tula without atrcsia is that bj 
Lamb in 1S73 ' The stor\ was that of a 
newborn infant who died at the age of 7 
weeks Attempts at nursing had cau'Mxl 
suffocation At autopsa 

In the median line, neirK half an inch 
below the lower bottler of the cticoitl catlilagc, 
was a fi'^tulous commumcatinn liLtwccn the 
two tubes, having a longitudinal diameter of 
three hoes and a transNcrtc thamcter of on® 
line the direction of the fistula vvas down 
vvard and backward the opening in the csoph 
agus being at a lower lovtl than that in the 
trachea the edges were <mooth and rounded 
and the mucous membrane was normal The 
danger of passage of contents of the csoph 
agus into the trachea appears to have been 
guarded against to some extent b\ the do e 
apposition of the walls of the fistula 
This specimen was contributeil to the Armv 
Medical Museum and is exhibited as Number 
1161 of the Medical Section To show the 
fistula more distmctlv a whalebone probe 
was introduced and the hardening action of 
the alcohol u«ed as a preservative fluid has 
rendered the fistulous openin„ pcrmanentlv 
dilated 

There was no c\i<lencc of an associated 
atresia, and he definitel> differentiated this 
tjpe of congenital fistula from those cases 
of imperforate esophagus w ith or with 
out fistulous communication with the air 
passages 

In the same xear (1873) rinard™ dc 
scribed a similar case of tracheo esophageal 
fistula Without atresia The newborn look 
the breast \er> well but after a few at 
tempts at sucking had an attack of snffoca 
tion and vomited the ingested milk The 
face became livid and breathing was pain 
ful and embarrassed Pure meconium issued 
spontaneous!) from the urinarv opening 
In addition to an atresia of the rectum 
with recto urethral fistula the child was 


considered to have a probable perforation 
of the esophagus \\ hen a sound w as passed 
into the pharvn\ and the C'^ophagus it met 
without obstruction \utops), in addition 
to confirming the congenital anonnl) of the 
rectum, showed a fistulous communication 
between the trachea and the esophagus, 
measuring about 3 cm in length The 
esophageal mucosa of the fistula was con 
tuiuous with the tracheal mucosa The rest 
of the digestive tract was normal 

In Iinperatori s case®* of tracheo csopha 
geal fistula without atresia the inter 
communicatmt, fistula vvas slitlikc m ap 
pcarance Its evisttnce was demonstrated 
bv csophap^oscop) md later confirmed b\ 
\ rav studies Impcratori was able to pass 
a urethral catheter through the tracheal fis 
tula into the stomach, following which a 
roentgenogram vvas taken The fistula vvas 
closcti off sticcessfullv b> surgical inter 
vention 

Gcgenbach anil Dobos*'* mcUuled a case 
of tracheo csophage il fistula without atresia 
confirmed bv autop'*> Leven and Lannm''® 
found two such cases in the records of the 
Umversitv Hospital and the department of 
pathologv of the Umversitv of Minnesota 
in 22 >cars, from 1916 193'? inclusive 

Haight®* reported two cases of congenital 
tracheoesophageal fistula without atresia 
in a senes of 65 ca os of anomalies of the 
esophagus it the Universitj of Michigan 
Hospital In one case the child was 4 >ears 
old at the time of operation for this condi 
tion and it is rather remarkable that it was 
able to maintain a fair degree of health in 
spite of so serious a lesion The preopera 
live diagnosis was established bv the fact 
that a catheter could be passed readih 
through the entire length of the esophagu^ 
into the stomach However, when iodized 
oil was swallowed, it entered the bronchial 
tree from the esophagus thus establishing 
the diagnosis of a fistulous communication 
The diagnosis vv as further confirmed bv 
tracheoscop) 

Haight called attention to the importance 
of {\amination of the patient in the prone 
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Fig 33 Tracheo-esophageal fistula without atresia (A, Top, left) Appearance of 
chest prior to examination of the esophagus (B, Top, ccntcf) Visualization of the 
esophagus after the introduction of the Lipiodol, showing absence of atresia (C, Top, 
light) Visualization of the tracheobronchial tree after the introduction of 2 cc of 
Diodrast into the upper portion of the esophagus, demonstrating a tracheo-esophageal 
fistula It is of technical significance that the fistula was not demonstrated successfully 
following the injection of Lipiodol It is assumed that this may have been due to the 
watery character of the Diodrast which enabled it to permeate through the fistulous 
opening more readily than the viscid oily Lipiodol (D, Bottom, left) Autopsy specimen, 
showing the opening of the fistula on the esophageal side There was no other evidence 
of pathology of the esophagus (E, Bottom, light) Opening of the fistula as viewed 
from the trachea 


position after the administration of Lipiodol 
in order to aid its escape through the fistula 
into the trachea which otherwise might not 
take place 

Swenson in 1948,®'' included radiographic 


evidence of a case of tracheo-esophageal fis- 
tula without atresia 

Abbott and Hopkins®® had three cases of 
tracheo-esophageal fistula without atresia 
One of the cases was well documented by 
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means of a roentgenosnm in the left htcril 
position ‘‘honing the entire c-'ophu’Ub well 
outlined b\ meanN of I ipiodol as well as 
the fi'tulous tract between it and the 
trachea 

RoTNarrsocKNpinc I namisatios In 
«uch ca>eN of iracheo C'ophaRcal fistula 
without atresia of course the catheter intro 
duced into the C'opha^U'. will pa >> readih 
into the stomach When a fi-'tula between 
the C'ophaqus and the trachea i'. su pected 
the catheter ma\ be withdrawn to about 
the le\el of the fir->t dor^-al \crtebra and a 
small quantit\ of Lipiodol (0 a to 1 cc ) is 
introduced W ith the child s face down per 
haps aide<l b\ a «lij;hl 1 rendclcnburg po«i 
tion, the Lipio<!oI mjecteif throu:*h the 
catheter maa fiml its wa\ more rcaddv from 
the e'ophat'Us through the li'tula into the 
trachea This would be particular!) true if 
as m the cxipenence of \bbati and Hophins 
the fistula was at a higher fe\cl m the 
trachea than in the cvophagus This ana 
tomic pecuharitN ma\ abo explain m 
some casis the newborn with this txpe of 
les on mi\ «ur\i\e without prompt «iuffoca 
tion Since the fistulous tract runs in an 
upward and cranial direction from the 
e ophagus to the trachea much of the "^wal 
lowed food ma) enter the stomach without 
e capmg into the lungs I xammalion m the 
lateral position mav be extrcmel) u eful 
m showing the fistula bridging the area 
between the trachea and the esophagus It 
is possible that Lipiodol ma> fad to enter 
a verj small fistulous opening in which 
e\enl a \\ater\ solution such as Diodrasi 
ma) be more successful as will be noterl m 
the case about to be described 

The following is an account of m> per 
^lonal experience with a ca«e of tracheo 
esophageal fistula without atresia encoun 
tered at Bellevue Hospital This ca'^e was 
previousi) reported b) Cardulo and 
Kerens 

R B,male was transferred to our pediatric 
service 48 hours after birth with a hislor> of 
vomiting all ingested fluids and of an attack 
of c)anosis The clinical impression was 


pneumonn and possible esophageal atresia ’ 
Phvsical examination corroborated b\ radio 
^raphic «tudv of the chc t showed evidenct 
of a diffuse bronchopneumonic proce'.^ The 
heart the trachea and the mtdn'tinal con 
tents were markedlv retracted into the left 
henvithorax The^e findings were believed to 

due to in aspiration pneumonia secondarv 
to esophageal lire la \ <tudv of the skeletal 
structure at the same time di closed an anom 
alous development of thi fourth and the fifth 
ribs on the left suk po tcriorlv as well as of 
the bwfie of the twelfth dor^il and the first 
lumbar vertebrae (I ig J3 \) 

Lnder fluoro coptc control a small catheter 
was passeii through the eMiphagus into the 
stomach without meeting with anv ob true 
lion The catheter was withdrawn to the junc 
tion of the upper and the middle thirds of the 
e ophagus and lipiodol which was injected 
outlined the entire esophagu indicating lU 
structural integritv (Iig B) \t a later 
examination 2 cc of Diodrast wa. injected 
which prompth outlined the tracheobronchial 
tree \ small amount of the opaque material 
also cnteretl the ili tal end of the e«ophagus 
and the stomach (Fig 55 C) It is interesting 
to note that when the identical procedure was 
cmploveil using I ipicnlol instead of Diodrast 
the fistulous communication could not be 
demonstrated It u possible that in this case 
the waterv Diodra<t was able to make its wav 
through the fistulous communication between 
the esophagus and the trachea more readilv 
than the oih Lipiotlol 

1 he child s condition became rapullv worse 
and death ensued 72 hours after admis ion to 
the hospital 

The es enlial findings at autopsv were 

1 An interventricular eeptum defect meas 
unng 5x8 mm 

2 Aspiration pneumonia with hemorrhages 
in the lun^ 

5 Tracheo esophageal fistula with a normal 
esophagus It is al o of interest that 27 cm 
from the ligament of Treilz there was a 
diverticulum 4 cm m length with a normal 
muco al fining that opened freelv into the 
intestine Figure 35 D shows the appearance 
of the fistulous opening on the e nphageal 
side Figure 33 h shows the opening of the 
fistula from the tracheal side 

CONGENITAL NARROWING OF 
ESOPHAGUS 

Narrowing of the esophagus other than 
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that due to actual atresia may also be of 
congenital origin 

Roentgenologically, the esophagus in this 
condition does not show the blind-sac type 
of termination noted in actual atresia Al- 
though the esophagus is" narrowed, the 
lumen remains sufficiently wide so that 
nutrition is not seriously interfered with 
There is no evidence of an esophageal- 
tracheal fistula In the cases I have seen 
the nai rowing involved the distal portion 
of the esophagus for approximately a third 
of its length The contour was entirely 
smooth 

The diagnosis of congenital stenosis of 
the esophagus other than atresia depends, 
therefore, on the following triad 

1 Roentgen evidence of a diffuse narrow- 
ing of the distal portion of the esophagus 

2 Smoothness of outline of this stenosed 
area 

3 A history of difficulty m swallowing 
since -birth 

lllustiaUvc, Cases Congential narrowing 
of the esophagus compatible with life and 
a fair degree of health is illustrated by the 
following cases 


J T , female, aged 7 years When this child 
was 3 days old, she began to have projectile 
vomiting after every feeding The formula was 
changed repeatedly, to no avail At 1 year, 
she weighed only 13 pounds She was hospital- 
ized repeatedly for long periods without any 
improvement In the past years she had 
been having rather severe abdominal pain 
Esophagoscopy revealed an ulcerated area, 
which bled easily. Repeated examinations 
showed multiple ulcers in and about the 
cardia, with stricture of the distal esophagus 
This was successfully dilated Further esopha- 
goscopy at a later period showed a widening 
and a pouch formation 22 cm from the teeth, 
with an area of constriction just distal to it 
Dilatation of the areas of constriction was 
carried out through the esophagoscope, with 
improvement The roentgen examination (Fig 
34) revealed a smooth narrowing of the distal 
half of the esophagus Because of the onset of 
sj'mptoms at birth, this may j’ustifiably be 
considered a case of esophageal stricture of 
congenital origin 

Another example of narrowing of the 
esophagus of congenital origin is illustrated 
by tbe following case 

R W , male, aged 3 years This was the 
first admission to the hospital of this 3-year- 
old boy with progressive marasmus and 



Fig 34 Congenital narrowing of the esophagus 
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Ire 35 (A, Icjt) Congemnl nirrowin* of the ecop!n^u> (B, Riflit) Same ca«e 
Xppeinnce after instrumental <lihtntion 


anemia The infant was a full term TYi pound 
babj, delivered by forceps with no apparent 
birth injury From birth, the infant did not 
take his formula well and gained weight 
slowlj Development up to 6 months did not 
appear to be much retarded, as he had his first 
tooth and could sit up He stood at U months 
but never walked or talked and seemed to have 
made little progress after the first 6 months 
At the time of admission, he weighed only 16 
pounds 9 ounces, vomited frequently and re 
fu«ed solid foods The mother always had to 
dilute such foods as bananas, mashed potato 
and pureed vegetables before the baby would 
take them Six months before admission, the 
child refused everything but milk and cereal 
The mother definitely denied that the child 
had ever swallowed a caustic 

On examination he was found to be a 
veritable bag of bones very irritable, with 
marked pallor 

A gastrostomy was done, following which 
the child improved Irrigations of the esopha 
gus were done frequently 


Two months after the gastrostomy, esopha 
go«copy showed a tight stricture at the distal 
end, admitting only a Number 10 boiuie 
Ihere was no edema or granulation at the 
site of stricture The stricture was dilated 
rcpeatedlv through the esophagoicope with 
success and the patient was discharged con 
siderably improved The child was mentally 
defective 

Roentgen examination of the esophagus 
prior to the gastrostomy (Fig 35 A) revealed 
almost complete obstruction at the junction of 
the lower and middle thirds, with marked dila 
tation proximal to this narrowed region A 
trace of barium was noted passing through the 
distal portion of the esophagus It was my 
opinion that the findings could be best ex 
plained on the basis of a congenital narrowing 
and that the almost total constriction at this 
time might be due to superimposed obstruction 
caused by retained food 

The roentgen examination after the stnc 
ture had been dilated (Fig 35 B) showed a 
marked diminution in the degree of constric 
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Fig 36 (R T ) Congenital narrowing 
of the esophagus Note the smootli con- 
striction of the distal segment 


tion, although considerable narrowing was 
still present 

The smooth constriction of the distal 
portion of the esophagus of congenital 
origin IS further illustrated by the case of 
the patient R T male, aged 13 Since birth 
he had difficulty in snalloi\ing It was at 
first ascribed to some fault m the mother’s 
milk, and the patient was_ weaned on the 
second day of life After that the patient 
could swallow onh' liquids and such foods 
as custards and chocolate pudding 


Attempts Avere made to x-ray the child, 
but no radiographic examination was ac- 
tuallj' made until the child ivas 11 years old 

At that time a diagnosis was made of 
congenital stricture of the esophagus Since 
that time the esophagus had to be dilated 
by bougies about 16 or 17 times After each 
dilatation, the patient Avas someAA'hat better 
for about tAA'o AA’eeks, so that bits of potato 
and bread could be SAA'alloAA'ed Despite dila- 
tations, the patient believed that recently 
his condition had become slightly Avorse If 
the patient attempted to SA\alloAv food that 
AA’as not liquid, he either regurgitated it or 
it stuck in his throat, sometimes for days, 
until regurgitated 

PliA'sical examination reA'ealed a 13-year- 
old Avhite boy, exhibiting no external e\'i- 
dence of abnormality The child appeared 
to be undernourished, but otherAAise his gen- 
eral condition Avas good 

At the time of admission to the hospital 
the patient AAas able to SAvalloAv milk, soft 
puddings and fluids Repeated dilatations of 
the esophagus AAcre done AAUth bougies up 
to No 32 

Radiographic examination (Fig 36) re- 
A'ealed the presence of a diffuse narroAAung 
of the distal third of the esophagus The 
contour throughout AA’as quite smooth There 
AA’as moderate dilatation aboA’e the region 
of narroAA’ing An irregularl}' outlined trans- 
lucent area at the uppermost portion of the 
narroAved distal third of the esophagus prob- 
abl}' AA’as due to food retention In \ueAA’ of 
the historj’ of difficultj’ in sw’alloAving AA’ith 
regurgitation since birth, this is eAudently 
a case of benign stricture of congenital 
origin 
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Displacement and Compression of the 
Esophagus by Extra-esophageal Lesions 


CARDIAC DISC \SE 

■Marked dilatation of the left auricle causes 
a disphcement in the position of the esoph 
agus posteriorU As a rule, ‘such displace 
ment does not produce sufficient com 
pression to give ri'se to actual clinical 
manifestations of d^'^phagia, hut in one case 
the difncultj in swallowing was so marked 
that a clinical diagnosis of carcinoma of 
the esophagus was made However, prior 
to operation, fluoroscopic studj showed the 
cau-e to be marked compression of the 
esophagus hy an exlremelv enlarged heart 
The patient was treated medicall> for her 
cardiac condition with prompt alleviation 
of her dysphagia 

The first studies on the relation of the 
position of the esophagus in cardiac enlarge 
ment were tho«e of Kovacs and Stoerck,' 
Gabert and Rosier and W eiss ^ 

Rigler,^ in this country, showed the 
change in position of the esophagus pro 
duced bv abnormalities of the heart and the 
aorta Brown and McCarthy® made a com 
prehensive study of alterations from the 
normal position of the esophagus produced 
by various conditions such as thoracic 
deformities, pleuropulmonary aftections, 
mitral valve lesions, aortic valve lesions, 
general enlargement of the heart congenital 
heart disease, dilatation of the aorta and 
pericarditis 

In the presence of mitral valvular disease 
the esophagus is displaced to the right and 
posteriorly The explanation for the dis 
placement to the right is that there is a 
rotation of the heart due to enlargement 


of the right ventricle The posterior dis 
placement is a direct result of the pressure 
exerted by the enlarged left auricle The 
enlarged left ventricle may also participate 
WTien both the left auricle and the left ven 
tricle are enlarged, the displacement may 
aKect the entire course of the esophagus in 
relation to the heart Pericardial effusion 
produces onlv slight displacement of the 
esophagus Cardiac enlargement m the pres 
ence of lesions of the aortic valve displaces 
the esophagus to the left and backward 

Schwedel and Gutmann® compared the 
roentgenologic findings with those at au 
topsy by means of a life size model made of 
molding clay They demonstrated the exact 
relationship of the heart and the aorta to 
the displacement of the esophagus in the 
roentgenogram 

Kyphoscoliosis may cause considerable 
change in the position of the upper and the 
middle portions of the esophagus Other 
causes of external origin which may pro 
duce considerable displacement and com 
pression of the esophagus are aneurysm of 
the aorta and tumors and abscesses of the 
lung and mediastinal lymph nodes 

Illustralt >e Case The degree to which 
displacement of the esophagus may occur as 
the result of cardiac enlargement is illus 
trated in Figure 37 

This patient in addition to clinical evidence 
of serious cardiac disease had complained of 
difficulty in swallowing for a period of 2 years 
In this case the posterior displacement of the 
esophagus (Fig 37 A) was produced by a 
massive left auricle (Fig 37 B) The findmgs 
were confirmed at autopsy 
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Fig 37 (A, Left) Marked displacement of the esophagus by a massive left auricle (B, 
Right) Massive left auricle in the same patient 


AORTIC ANEURYSM 

Compression and displacement of the 
esophagus may occur as a result of aneurysm 
of the aorta The roentgen characteristics 


of this are well illustrated by the following 
case 

Illustrative Case C P , male, aged 47 
years This patient had a history of chancre at 



Fig 38 a Huge aneurysm of the descending aorta 



Fig 38 B Same patient as shown m 
Figure 38 \ Marked anterior displace 
ment with compression of the esophagus 
b\ an aneurjsm of the descending aorta 

the age of 15 He was well until IS months be 
fore hib death His main complaint was a 
severe radiating, knifelile pain in the left 
chest posteriori) and in the lower thoracic 
spine A nerve block was done to alleviate 
pam Toward the end the patient complained 
of difticuUy in swallowing 

Roentgen examination (Fig 38 A) re%ealed 
a huge aneurysm of the descending aorta at 
the level of the seventh to the tenth dor*^! 
vertebra There was considerable anterior dis 
placement with compression of the esophagus 
(Fig 38 B) 

Autops) revealed an aneurjsm of the de 
scendmg aorta The aneurysm measured 6 
inches transversely, 6 inches in its longitudinal 
axis and about the same in its anteroposterior 
extent The mass occupied the major portion 
of the posterior part of the thonx from the 
left posterior axillary line to the angle of the 
ribs on the right The esophagus occupied its 
normal position above the mass, then curved 
out forward and to the right over the aneu 
rysm returning to its normal position at the 
diaphragmatic hiatus There was erosion of 
the ribs and of the mid dorsal vertebrae 
Figure 39 shows the posterior displace 
ment of the esophagus when the aneurysm 


Fic 39 Note the posterior displace 
placement of the proximal portion of the 
esophagus when the aneurvsm involves 
the aortic arch 



Fio 40 Note the anterior displace 
ment and narrowing of the lumen of the 
distal portion of the esophagus by the 
aneurysm of the descending thoracic 
aorta (confirmed operatively) 
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EXTRA-ESOPHAGEAL TUMOR 


involves the arch of the aorta This is in 
contrast ^Mth the for^Yard displacement of 
the esophagus vhen the aneur 3 -sm aiises 
distal to the arch 

The distal segment of the esophagus maj' 
be displaced anteriorlj^ and somewhat com- 
pressed by an aneurysm of the descending 
portion of the aorta as demonstrated by 
this operatively confirmed case (W W, 
male, aged 55) Nine months befoie admis- 
sion to the hospital the patient began com- 
plaining of epigastiic knifelike pain radi- 
ating to the back , it came on almost 
immediately after eating and persisted until 
it was relieved by vomiting He had lost 
48 pounds during this period There was a 
histor} of a penile lesion at the age of 25 
His Wasseimann was 4-}- Radiogiaphic ex- 
amination revealed an aneiiij'sui of the 
distal poition of the descending thoracic 
aorta The diagnosis w'as confirmed bj'^ kj'^- 
mographic cardiography and aortography 

Figure 40 shows the maiked forward dis- 
placement of the distal portion of the 
esophagus, as well as the nan owing of the 
lumen of this segment by the aneurj^sm 

Operative findings “At about the level 
of the ninth thoracic veitebra there was a 
saccular aneurvsm of the descending aoita 
A small poition of the aneurysm pointed 
laterallv’ to the left The larger portion, 
measuring 5 ems , pointed medially and an- 
teriorly, displacing the esophagus, and in 
the upper bordei the aneuij^sm was firmly 
adherent to the wall of the esophagus The 
w all of the aneurysm w as thin and compres- 
sible, and the entire aneurj^smal sac pul- 
sated ” 

The aneurysm was freed, and an attempt 
was made to dissect it away from its attach- 
ment to the esophagus, except at the upper 
border, where it could not be separated from 
the esophageal wall A trocar was placed 
into the aneurvsm, and about 4)4 feet of 
magnesium wire was threaded into the sac 
The patient made a good clinical lecov'ery 
which, however, was only temporary, the 
svmptoms recurred a few months later 


Posterior displacement of the esophagus 
bv’’ a carcinoma of the bronchus is illus- 
trated bjf the following case 

llhist) ative Case R C , male, aged 49 Dur- 
ing the 2 weeks before admission he had be- 
come increasingly weak, short of breath and 
hoarse and had complained of cough, of pain 
and discomfort in the anterior chest He also 
had difficulty in swallowing solid but not soft 
food or fluids Physical examination of the 
neck disclosed a mass of posterior cervical 
nodes on the left side just behind the low'er 
end of the sternomastoid They weie very hard 
but not fixed or tender 

Autopsy disclosed a bronchogenic carcinoma 
(oat-cell type) of the right mam bionchus 
with metastases to mediastinal and cervical 
IjTOph nodes, lungs' right perirenal tissues and 
right kidney, and compression of trachea, 
bronchi, esophagus and great vessels of the 
mediastinum and the neck The esophagus 
throughout its course w'as free of any infiltra- 
tion 

Roentgen examination of the chest (Fig 
41 A) showed evidence of a pulmonary neo- 
plasm Examination of the esophagus (Fig 
41 B) revealed considerable narrowing near 
the junction of the lower and middle thirds 
The esophagus was displaced posteriorly in 
this region, and the contour of this narrowed 
area was essentially smooth The narrowing 
and posterior displacement of the esophagus 
were considered to be of extra-esophageal ori- 
gin, produced by the pressure of the broncho- 
genic tumor 

Stenosis and irregularity of tlie contour 
of the esophagus may be caused by metas- 
tatic nodes from a bronchogenic carinoma 

Ilhistrattve Case A Z , male, aged 45 Two 
months before admission to the hospital the 
patient developed difficulty in swallowing 
solid foods but was able to take fluids During 
the preceding months he also had difficulty in 
talking and spoke in a husky whisper Also 
during the past few months he had a chronic 
cough, with sputum that recentl}'^ had been 
blood-streaked He had night sweats, extreme 
weakness, weight loss and some precordial 
burning pain, which was almost constant and 
radiated to the left shoulder He had imbibed 
from 1 to 1)4 quarts of whisky a day before 
the present episode He had lost 20 pounds 
in the preceding 2 months 
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Ln 42 (_>''i'-triction of the esophagus 
bjf nodes from carcinoma of 

the lung 



Fig 43 IMarked narrowing of the esoph- 
agus by an extra-esophageal tumor 


Physical examination showed a chronically 
ill, emaciated individual Numeious nodes 
were palpable m the neck and, in particular, 
one firm, hard node in the left supraclavicular 
region, not freely movable 

Esophagoscopy sho\^ed no evidence of any 
intrinsic organic disease 

Bronchoscopy showed no evidence of tumor 
masses, although the chest service believed 
that a bronchogenic carcinoma vas present on 
the basis of the roentgen examination of the 
chest 

Autopsy revealed an adenocarcinoma of the 
right lower lobe of the lung with secondary 
carcinoma of all lobes of the lung There was 
secondary carcinoma in the tracheo-bronchial 
lymph nodes with extension into the adven- 
titia of the esophagus, with marked com- 
pression stenosis of the esophagus The au- 
topsy report read as follows “The esophageal 
mucosa is smooth throughout There is a con- 
striction of the esophagus 18 cm from its 
origin The esophagus is dilated slightly for 
3 cm above this point of constriction At the 
point of constriction the lumen of the esopha- 
gus IS reduced to 1 cm The constriction is 
smooth At 15 cm from its origin on its pos- 
terior surface, there is a small polyp which 
measures 6 cm in diameter It is not ulcer- 


ated Its borders are sharp and clearly defined 
The remaining portion of the esophageal 
mucosa is completely smooth ” 

Roentgen examination of the esophagus 
(Fig 42) showed an area of constriction at 
about the junction of the upper and the middle 
thirds There was moderate dilatation of the 
esophagus above this region Just distal to the 
smoothly outlined portion the esophagus 
shoi\ed irregularity of contour, with varying 
gradations of constriction This narrowed area 
gradually faded into the more smoothly out- 
lined portions of the esophagus, both proximal 
and distal The possibility of a new growth of 
the esophagus was considered As disclosed at 
autopsy the stenosis and irregularity in the 
configuration of the esophagus were due to 
compression by metastatic nodes from the 
carcinoma of the lung 

An extra-esophageal tumor as a cause of 
a smooth constriction of the esophagus is 
illustrated by the following case 

Illustrative Case E J , female, aged 29 The 
patient complained of a lump of 3 weeks dur- 
ation on the left side of her neck There was a 
moderate, unproductive cough Physical ex- 
amination revealed a firm, nontender mass 
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from about 3 to 4 cm in diameter, not at 
tached to the o\erljing skin In addition, there 
were several small shotty lymph nodes The 
biops> report was “reticulum cell Ijmpho 
sarcoma ” The patient had x ray treatments, 
with disappearance of the nodes She then de 
veloped a lump m the left axilla She lost 10 
pounds in weight She had knifelike pains m 
her chest Two months prior to admission to 
the hospital she noticed that she could not 
swallow solid food but could swallow milk 
and soups She had pain and coughed when she 
tried to swallow solid foods 

Esophagoscopic examination showed a defi 
nitp narrowing 2S cm from the upper teeth 
A h .0 18 French bougie could be passed 
through the stricture The upper end of the 
stricture was approximatelv 10 cm from the 
stomach The stomach was entered with the 
bougie, following which there was a gush of 
gas from the stomach The esophagus proxi 
mal to the stricture was norma! 

The essential findings at autops>, as fa as 
the> relate to the esophageal condition were 
Immediately below the bifurcation of the 
trachea m the left mam bronchus, a grayish 
white, hard tumor nodule about 2 cm b> 

1 cm projects slightlv into the lumen of the 
bronchus It extends posteriorly and is closely 
adherent to the esophagus The hilar 1>mph 
nodes are enlarged firm and oval and are con 
verted into homogeneous gra> white tumor 


masses, as are the mediastinal lymph nodes 

“At a point It the level of the bifurcation 
of the trachea, the lumen of the esophagus 
narrows suddenly Nothing larger than the 
tongs of a regulatfon blunt forceps passes the 
level of the stricture The stricture, which ex 
tends for about 1 cm is the result of a com 
plete collarlike encirclement of the esophagus 
by the tumor nodule described at the tracheal 
bifurcation The esophageal mucosa is some 
what injected immediatelj above the stricture 
but IS otherw ise natural ’ 

Micro<^:opic examination revealed the pres 
ence of a primarj bronchogenic carcinoma of 
the left mam bronchus 

Roentgenographic examination of the 
esophagus (Fig 43) showed a marked narrow 
mg at about the level of the bifurcation of the 
trachea The outline of this narrowed region 
was ver> sharplj defined and was perfictlj 
smooth There was moderate dilatation of the 
esophagus above this region The extremely 
smooth character of the outline suggested that 
the constricting lesion was probably benign 

A carcinoma of the lung ma> produce 
anterior displacement of the distal portion 
of the esophagus with secondary narrowing 
of the lumen ind dv«phagia, as illustrated 
b> the following case 




Fig 45 Carcinoma of the right upper 
lobe of the lung with secondarx' distor- 
tion of the contour of the pro\imaI por- 
tion of the esophagus 


W B , male, aged 70. This patient xvas ad- 
mitted xxith a history of progressixe dysphagia 
of 6 months’ duration so that he \xas able to 
take onh’ fluids by mouth He also stated that 
he had sharp chest pain xxhich ixas agitravated 
bj' coughing and eating There was progressive 
weight loss The exact amount could not be 
determined Bronchoscopic examination re- 
vealed a red granular mass inx’oh’ing the lat- 
eral and the medial walls of the ri^ht mam 
bronchus A biopsy was taken from this mass 
The pathologic report w’as carcinoma Papani- 
colaou stud}^ of a specimen of the sputum 
show'ed conclusive exadence of an epidermoid 
carcinoma The final clinical diagnosis xxas of 
a pnmarx' carcinoma of the right mam bron- 
chus wdth forward displacement of the esoph- 
agus and narrowang of its lumen 

Radiographic ex-amination (Fig 44 A) 
shoxxs the bronchogenic tumor of the right 
lung Figure 44 B shoxx's the forxxard displace- 
ment of the distal portion of the esophagus 
b}'- the tumor and the narroxxang of its lumen 
which accounted for the dx'sphagia 

A carcinoma of the lung maj'' secondarily 
invade the xx^all of the esophagus, producing 
distortion of its contour practically indis- 


tinguishable from the deformity of a pri- 
mary lesion This is illustrated by the 
folloxx’ing case 


J S , male aged 54 This patient, a chronic 
alcoholic, had a mild chronic cough of 30 
years’ duration with small amounts of muco- 
purulent sputum The cough became more 
marked in the preceding 5 months before 
admission to the hospital and xxas accom- 
panied by a weight loss of 50 pounds during 
that time 'There was no hemopt 3 sis Phx'sical 
examination showed some atrophy in the 
upper half of the right thorax This area xxas 
dull to percussion There were rales and many 
rhonchi and an occasional friction rub The 
liver xxas palpable three fingers’ breadth beloxv 
the right costal margin on inspiration Radio- 
graphic examination of the chest at this time 
showed a homogeneous density in the nght 
upper lobe Bronchoscopy' showed fixation of 
the right bronchial tree xxdth purulent exudate 
from the right upper lobe A diagnosis of right 
upper lobe neoplasm xxas made Exploratory 
thoracotomy' rex’ealed an inoperable tumor of 
the right upper lobe Folloxving operation he 
receixed radiation therapy' 

He later dex eloped progressix'e swelling of 
the face and the neck, increased hoarseness 
and difficulty in swallowing solid food, and 
additional xx eight loss Biopsy of a right supra- 
clax'icular node showed squamous-cell carci- 


noma 

Physical examination rexealed a thin, 
chronically’ ill xvhite male xvith ex’idence of 
marked xx’eight loss There was generalized 
sxxelling of the face and the neck xxath puffi- 
ness of the ey'elids There was slight enoph- 
thalmos, ptosis and myosis of the nght ex'e 
The trachea xxas dex'iated to the right There 
xxas bilateral xenous distention of the neck 
and the arms A fexx hard immox’able nodes 
xxere present in the right cerx'ical and supra- 


x’lcular regions 

Phe final clinical diagnosis xxas 
[ Squamous-cell carcinoma of the nght 
xer lobe of the lung with extension to the 
diastinum and the cerx'ical nodes 
! Obstruction of the superior vena caxa 
; Horner’s syndrome on the right side 
1 Inx'asion of the esophagus 
Autopsy' confirmed the diagnosis o a 
amous-cell carcinoma of the bronchus i 
right upper lobe with 
the carcinoma into the neck, xvith inx’O 
It of the right carotid structure and inxa- 
1 of the wall of the esophagus The report 
the examination of the esophagus wa 
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follows ‘The esophagus is denseh adherent 
anteriorly to the previously described neo 
plastic tissue found m the mediastinum, as is 
the aorta and the trachea Its muco'^a, how 
{\er, has not been m\aded and is smooth ” 
Radiographic examination (Fig 45) m ad 
dition to revealing the tumor in the right 
upper lobe of the lung, shows evidence of de 
formity of the esophagus at the junction of 
the upper and the middle thirds, which was 
considered to be due to an infiltrative lesion 
secondary to invasion of the primary malig 
nant tumor of the lung Not only did this 
impression conform with the rhmcal features 


of the case but it was confirmed by the find 
mgs at autopsy 

Dysphagia may result from the pressure 
of protuberances of the vertebrae (Zahn ’ 
Pincsohn ® Slosher^ and Iglauer*'*) 

The vertebral pathology occurred at dif 
ferent levels In Zihn s cases, as also in the 
case described bv Pincsohn the exosto'-es 
were m the thoracic vertebrae In the two 
cases described by Mosher and the one by 
Iglauer the pathologic process involved the 
cervical vertebrae 
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Diverticula of the Esophagus 


TYPES OF DIVERTICULA 

Diverticula of the esophagus may be clas- 
sified under the following types 

1 Pulsion djvei ttcida, which occur mainl}' 
on the posterior wall at the pharyngo- 
esophageal region 

2 Ti action diveiticula, which are found 
most frequently on the anterior wall of the 
esophagus at about the level of the bifurca- 
tion of the trachea 

3 Ti action-pulsion diveiticula, which 
represent a combination of tw'o etiologic 
factors (1) the primary underlying trac- 
tion produced upon the esophagus, and 
(2) the effect of the pressure of food within 
the esophagus upon this diverticulum 

4 Tiansient diveiticula, which are de- 
monstrable only at times, they disappear, 
apparently, as a result of changes in the 
functional behavior of the esophagus 

5 Congenital diveiticula, which do not 
result from the operation of any organic 
cause, such as an adhesion, but are the 
result of a developmental anomaly 

6 Eptphi entc divei ticula. 

PHARYN GO-ESOPHAGEAL 
DIVERTICULA 

The first description of a posterior 
pharyngo-esophageal diverticulum with au- 
topsy confirmation was by Ludlow in a 
letter which he wrote to Dr Wm Hunter 
in 1764, but it was not published until 
1769 ^ He stated in this letter 

The following case appearing to me ex- 
tremely singular, I am induced to send it to 
jmu, that if approved of, it may be published 
in the next volume of the London Medical 
Obseivations, etc 


R D , a considerable distiller of this city, 
near sixty years of age, and to the last degree 
emaciated, some time in June last applied to 
me for my assistance, having not been able to 
pass any manner of sustenance into his stom- 
ach since the morning of the preceding day 
His complaint having been for a very con- 
siderable time increasing, and finding him re- 
duced to the last extremity, I desired an 
immediate consultation with some other gen- 
tlemen of the faculty, which was complied 
with, and Mr Barret and Mr Townsend being 
called in, our patient gave us nearly the fol- 
lowing account 

That, about five years ago, eating some 
large white-heart cherries, one of the stones 
lodged in his throat, and, after remaining 
there three days, in consequence of a very 
violent fit of coughing, it returned, during the 
time of the stone’s being m his throat, the 
inconvenience was not so great as to prevent 
his taking his common meals, though with 
difficulty, nor did he apply to any surgeon 
for help, being rather inclined to think that 
what he felt did not arise from the stone being 
m his throat, but from its having injured that 
part as it passed on to the stomach , after the 
return of the cherr 3 fstone, he was sensible of 
a considerable degree of soreness in that place, 
where it had lodged, which continued a great 
while, and some time after, but it must have 
been at least a year, he observed, that, an 
hour, and sometimes two or more, after a 
meal, a small part of what he had last taken 
dowm returned into his mouth, not altered m 
its taste, and without any sickness preceding 
The quantitj"- of food returned gradually in- 
creased, and the time of its remaining within 
him lessened, so that sometimes, in the midst 
of a meal, some of his food would return so 
suddenly as almost to strangle him, particu- 
larly when drinking, and at last he could not 
take above four large spoonfuls before it began 
to return, which it seemed to do without any 
part going into the stomach, and this nearly 
in the same manner as in ruminating animals, 
constantly without pain or sickness, some 
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times ^ith, sometimes without, an eructation 
That no part of his food did at last pass into 
his stomach, he was convinced, bv measuring 
the quantitj of what he took m, and of what 
he returned, whereby he found that the latter 
exceeded the former, as much as might be rea 
sonably expected, from the addition of the 
saliva The day after our patient’s death, 
having received instructions from his son, I 
opened him in the presence of Dr Lyne and 
Mr Townsend I began the opening as high 
as the superior part of the thyroid cartilage, 
and thence continued it m the usual manner 
so as to expose the contents of the thorax and 
abdomen then dividing the aspera artena and 
the larger blood vissels I removed both the 
heart and lungs and immediately thereon we 
observed a considerable muscular bag passing 
down between the aesophagus and vertebrae 
The inferior point of this bag reached some 
little way into the cavity of the thorax hang 
mg quite loo e and detached, and principally 
situated on the right side This appear 
ance being, so singular, we carefully dissected, 
and cut the bag, together with the larvnx 
pharynx, and aesophagus and on the closest 
examination it was clear that this bag was 
formed by a dilatation of the entire substance 
of the posterior part of the pharynx, the uni 
formity and thickness of both being ^ exact 
that It was impossible to ascertain at what 
particular point the dilatation first began 

(Reproductions of the diverticulum accom 
pany the article ) 

A classical account of a pharyngo 
esophageal diverticulum is also lo be found 
m the report by Sir Charles Bell m Surgical 
Observations published m 1816 under the 
title of “A Preternatur il Bag Formed by 
the llembrane of the Pharynx Which Im 
peded the Introduction of the Bougie 

A considerable time ago a gentleman called 
to consult me about a di<;ease in his throat 
which gave him great uneasiness and occa 
sioned difficulty of swallowing In the course 
of conversation I found his anxious hopes 
rested on my being able to pass a bougie 
into his stomach, bv which he said he was 
always relieved of his uneasy sensations, and 
I could learn from him that some ineflectual 
attempts had been lately made 

He sat down before me rather writh the 
confidence ot a man who v\as to be gratified 
than one who was about to suffer a painful 
and disagreeable operation I made many m 


effectual attempts to pass the bougie into the 
oesophagus In carrying the point tow ards the 
back part of the pharynx, I found an ob 
struction so absolute, that I could not venture 
to press with force In introducing the bougie 
much curved, so as to avoid the obstruction 
on the back part, I still found it interrupted 
I at last succeeded, by giving the instrument a 
twist laterally which brought the point to 
pass bv the side of the throat and move along 
the lateral part of the pharynx I observed 
with some interest, that when the bougie vvas 
introduced it vvas not grasped nor were there 
anv impressions on the soft wax 

Bell had an opportunity of examining the 
body after death 

I found a bag projecting from the lower 
and back part of the phary n\ and pushed into 
a space betwixt the oesophagus and spine The 
bag was not covered with muscular fibres but 
may be described is a hernia or protrusion of 
the inner coat of the pharynx, betwLxt the 
strong fibres of thp muscular coat 

Reflecting on former experience, it was evi 
dent that this bag was the cause of obstruc 
tion by receiving the end of the bougie Tor 
when the instrument was directed backwards 
the point of it must have entered the bag and 
when carried in an opposite direction it must 
have passed into the chink of the glottis When 
the bougie was directed laterally it escaped 
both these holes and went down into the 
proper canal 

An excellent reproduction of the abnor 
mality is recorded and he states it vvas 
“formed by the inner Membrane of the 
Pharynx, being thrust betwixt the Muscu 
lar Fibres A hernia of the inner coat 
of the pharynx through the fasciculi of the 
constrictor phary ngis ’ 

His explanation of the etiology of the 
lesion was as follows 

This gentleman whose case I have shortly 
nlated, was subject to a spasmodic difficulty 
of swallowing In that state it often happens 
that the force of the voluntary muscles re 
mams while they are unable to overcome the 
spasm m the top of the oesophagus There are 
then repeated ineffectual i,ulp]ng or efforts to 
swallow, which distend the pharynx and al 
though by such excitement the muscular fibres 
acquire strength, yet their strength is like that 
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of the bladder when stimulated by frequent 
msus, the fibres form stronger and more dis- 
tinct fasciculi, betwixt which, the inner mem- 
brane IS permitted to be protruded 

His conception is essentially similar to 
the one most commonly accepted at the 
present time, namely, that because of lack 
of co-ordination in the act of swallowing 
the transverse portion of the cricopharyn- 
geus muscle fails to relax, and as a result 
there is a gradual distention of the w'eak 
triangular space above it with the ultimate 
development of a herniation of the pharyn- 
geal mucosa through this area 

Some of the interesting clinical features 
of a pharyngo-esophageal diverticulum were 
emphasized by Hankel (1833), quoted by 
Knott He described a case of a merchant, 
aged 54, who died as a result of inanition 
because of dysphagia He noted that follow- 
ing the ingestion of food a large tumor 
developed on each side of the larynx which 
could be emptied of its contents by pres- 
sure upon it with some of the food returning 
into the mouth The patient had complained 
of the prompt regurgitation of food after 
each meal At autopsy Hankel found a di- 
verticulum originating just beneath the in- 
ferior fibers of the pharyngeal constrictor 
Because of the fixed vertebral column, he 
noted that the distended sac compressed the 
esophagus posteriorly wnth complete occlu- 
sion, causing dysphagia and death 

Therefore, Hankel described practically 
all of the essential clinical features of the 
disorder the dysphagia, the prompt re- 
gurgitation of ingested food, the swelling 
of the neck caused by the distention of the 
sac, the diminution m the size of the swell- 
ing by manual pressure, forcing it partially 
free of its contents, and the obstruction of 
the esophagus caused by the mechanical 
pressure upon it of the distended pouch 

Coffin, m 1847,^ presented a plaster model 
of a specimen of the pharynx ivhich he had 
obtained m the case of a woman 58 years 
old who died of peritonitis There was a 
history of the patient’s having consulted 
her physician because of dysphagia At au- 


topsy he noted that the pharynx ended in a 
cul-de-sac, forming a pouch about 10 cm 
in length and distended with an accumula- 
tion of vermicelli and milk ivhich the pa- 
tient had eaten shortly before death The 
wall of the pouch wms formed by the 
mucous membrane of the pharynx The 
esophageal opening w'as a narrow orifice 
w'lthout induration or stricture Coffin con- 
sidered the lesion to be of congenital origin, 
although he gave no reason for this opinion 
Cruveilhier m his discussion of the case 
stated his belief that the pouch could be 
classified as a hernial protrusion 

Ogle, m 1866,' also described a fullj 
documented case with autopsy confirmation 
of a pouchhke dilatation of the low’er part 
of the phaiynx The patient was a 63-year- 
old male with a history of d 3 'sphagia of 
manj' j'ears’ duration Small portions of 
swallowed food would return to his mouth 
during a period of several hours At post- 
mortem, at the lower end of the pharynx at 
a point corresponding to the low'er border 
of the inferior constrictor muscle of the 
hj'popharynx, there was a pouch equal in 
size to tliat of a bantam’s egg The pouch 
involved onlj' the posterior and the lateral 
w’alls of the pharjmx An excellent illustra- 
tion of the specimen accompanies his ar- 
ticle 

The condition was also described by 
jMeckeP and by’^ Zenker and Ziemssen in 
1877 " Because of the classical description 
of the condition given by these authors this 
ty'pe of diverticulum is frequently' referred 
to as a Zenker diverticulum In reality' from 
a study' of the historical background, pri- 
mary credit for the original contribution 
to the anatomy, and an elucidation of 
the underlying etiology' of the pharyngo- 
esophageal diverticulum, belongs to Lud- 
low' 

The development of these diverticula on 
the posterior wall at the j'unction of t ^ 
pharynx and the esophagus may be under- 
stood from the anatomic characteristics o 
this region Betw'een the transverse and c 
oblique fibers of the cricopharyngeus 
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muscle IS a triangular area which is almost 
free of muscle structure Such an area is 
therefore anatomicallj predisposed to di 
\erticulum formation In addition, this is 
the narrowest area of the pharjmt, and 
because of the unjieldmg character of the 
anterior wall, pieces of food and foreign 
bodies may readily stick m this region of 
the posterior wall 

Thereafter, with every act of swallowing 
resulting from the contraction of the rest 
of the pharjmgeal mu-'Ciilature, the food is 
pressed against this less resistant region 
Thereby the muco'-a ma\ be pushed out 
ward and gradually niav become exagger 
ated in size until the eventual development 
of a formed sac in which food mav remain 
after the act of deglutition has been com 
pleted The contents of the sac then in 
crease Us size by their weight until it 
tends downward between the esophagus and 
the spine In the filled «tate, the sac ma\ 
compre«s the esophagus so that no food 
mas pa«s through it 

The possibility of a congenital origin of 
the diverticulum in rare instances is sug 
gested by the observations of Brmtnall and 
Kndelbaugh’ They reported two ca«es of 
hypopharyngeal diverticula in the newborn 
clmicallv simulating atresia of the e<iopha 
gus Uhen the diverticulum was filled with 
Lipiodol it had the appearance of the upper 
cul de sac of an esophageal atresia, since 
none of the Lipiodol escaped into the esoph 
agus The clinical impression of esophageal 
atresia was supported by the history of the 
regurgitation of swallowed food from the 
time of birth However, surgical mterven 
tion showed that the esophagus in each case 
was normal and that the 'laccular structure 
repre<;ented a diverticulum 
In the first ca^e operation revealed a 
diverticulum 2 inches long and 1 inch in 
diameter which aro^e from the posterior 
midbne of the pharynx above the level of 
the cncopharvngeus mu'-cle and extended 
downward into the posterior mediastinum 
The diverticulum showed a well developed 
mu«;cle laver as well as the mucosa The di 



Fig 46 Pulsion diverticulum of the 
esophagus Note its location at the junc 
lion of the hypopbarynx and the esopha 
gus 

verticulum was excised, and the pharvngeal 
opening was repaired 

In the second case operation and autopsv 
showed that the esophagus was normal and 
that a pharvngeal diverticulum was present 
having Its origin just above the crico 
pharyngeus fibers in the posterior midline 
of the pharvnx It was 1 cm in diameter 
and 2 3 cm in length and extended down 
ward in the posterior mediastinum ending 
in a blind pouch behind the esophagus 
Roentgen Diagnosis Roentgenologi 
cally this type of diverticulum mav be 
noted high up on the posterior wall at the 
juncUon of the pharymx and the esophagus 
the rea'jon for this location has been shown 
in the description of the etiologic factors 
involved The contour is smooth It never 
has a tent shaped or triangular appearance 
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such as IS not uncommonly seen in the 
traction type of diverticulum The obvious 
explanation, of course, is the etiologic fac- 
tor in the origin of this condition, the cause 
being entirely pulsion in nature and never 
the result of the pull of periesophageal 
adhesions 

It IS always single Its size varies greatly 
It may be so small as to be demonstrable 
only with difficulty, or it may assume a 
huge size so tliat it is noted extending 
downward to a considerable degree through 
the superior mediastinum When large, it 
may produce compression of the anteiiorly 
placed esophagus As a result, none of the 
barium may be noted escaping from the 
diverticulum into the esophagus , or when 
some of the barium does escape, the 
esophagus is observed as being narrowed 
and displaced anteriorly as a result of the 
compression 

In the erect position, the diverticulum 
may be seen as sharply circumscribed, with 
a fluid level capped by air Roentgen 
visualization of the lesion, because of its 
high position, may be readily accomplished 
in examining the patient in the direct 
postero-anterior view However, study of 
the area is also recommended by changing 
the position of the patient through every 
degree of obliquity When a small amount 
of barium is administered, the diverticulum 
may appear in isolated fashion As more 
barium is administered, some may then be 
noted escaping into the esophagus, unless 
the diverticulum is huge in size and the 
compression upon the esophagus consider- 
able 

The amount of barium administered, 
however, should be carefully gauged under 
fluoroscopic control, since an excessive 
amount may regurgitate up into the 
pharynx and so enter the trachea 

While the fully developed pharyngo- 
esophageal diverticulum may be readily 
recognized, its origin roentgenologically 
must be sought in the very small pouch of 
a transient character which may be seen in 
a fleeting observation during the course of 


contraction of the hypopharynx only to dis- 
appear when the hj^iopharynx is distended 
Although no one has traced the actual de- 
velopment of the completely formed pouch 
from these transient diverticula, it is rea- 
sonable to assume that in some cases at 
least such a diverticulum may be the pre- 
cursor of the full-blown lesion The fact 
that they both occur in the identical ana- 
tomic region on the posterior wall at the 
junction of the hypopharynx and the esoph- 
agus adds strong support to this assump- 
tion ® ” 

Figure 46 shows a classic example of a 
pulsion diverticulum on the posterior nail 
at the phar 3 'ngo-esophageal junction The 
hj'popharjmx is uell visualized The pos- 
terior wall is smooth and sharply outlined 
above the location of the diverticulum 
Anteriorly, the hypopharynx" shows a super- 
ficial irregularity of contour The hypo- 
pharynx" becomes narrowed where it joins 
the neck of the diverticulum Anterior to 
the diverticulum, the esophagus is mark- 
edty constricted This constriction, how- 
ever, does not appear to be due to the pres- 
sure of the diverticulum upon it Such areas 
of constriction are frequentty noted in the 
absence of a diverticulum This area of 
constriction is the result of the hyper- 
activity of the cncopharyngeiis muscle, 
which plays an etiologic role in the ulti- 
mate development of the diverticulum, 
emerging as it does above the region of the 
transverse fibers of this muscle 

An operativelj' controlled example of a 
pharjmgeal diverticulum is illustrated by 
the following case 

llhtsti ativc Case T S , male, aged 34 
Fourteen months before his admission to the 
hospital, the patient ate a frankfurter and I 
daj's later regurgitated a piece of it Fmm 
then on he regurgitated food unchanged m 
character and free of blood sometimes even 
48 hours after eating 

During this time he also noted gurgling 
noises in his neck, especially after eating at 
night The condition gradually became more 
marked and there was considerable 
upon attempting to swallow solid food ^ 
lost 16 pounds in weight. 
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Fig 47 Pulsion di\erticulum of the 
esophagus 

Ph>sical examination of the neck showed 
a slight fullness on the left side just above 
the clavicle and posterior to the sternocleido 
mastoid On palpation there was crepitation 
during swallowing accompanied bv a gurgling 
noise 

Operation revealed a diverticulum at the 
junction of the pharjnx and the esophagus 
fhe eac was freed up to its lunction with the 
lower portion of the pharjnx and was sutured 
through the fundus to the sternocleidomastoid 
muscle close to the upper attachment 

Roentgen examination (Fig 47) showed 
^ topical, fairl> large diverticulum of the 
pulsion variety on the posterior wall, origi 
nating at the pharyngo esophageal junc 
tion 

Figure 48 is an example of a phar>ngeal 
diverticulum showing a fluid level and air 
bubble 

TRACTION DIVERTICUL\ 

Traction diverticula in contrast with pul 
Sion diverticula, are quite common The 


first description was that of Rokitanskj 
who reported one in 1842 Dittnch m 1851 
showed the frequency of the affection It 
was Rokitanskj, however, who m 1861 gave 
a clear description of the underlying 
pathology and demonstrated the pull by the 
cicatrization of a bronchial node upon the 
esophagus as the important factor in the 
etiology of such diverticula Zenker de 
scribed 60 cases, verifying Rokitansky s 
fundamental conception 
The origin of the traction diverticulum is 
to be explained as follows An inflamma 
tory focus involves a localized area of the 
esophatjus As the result of scarring and 
contraction a pull is exerted upon this por 
tion of the esophagus, since the inflamma 
tory lesion is attached to less yielding struc 
tures, such as the trachea or the bronchi 
The most common source of inflammation 
IS a bronchial or tracheal lymph node, par 
ticularly at the level of the bifurcation 
Because of the increased localization of 
Uraph nodes in this region there is a special 
predilection of this portion of the esophagus 
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for the formation of the traction type of 
diverticula 

The node may only become adherent to 
the outer layer of the muscular wall or it 
may actually invade this layer With con- 
traction, the muscular layer is pulled out, 
and the mucosa follows In other cases the 
invasion may reach the mucosa Both lay- 
ers, the mucosa and the muscle, are then 
pulled outward In other cases, the node 
becomes adherent to the mucosa through 
an opening in the muscular wall as the 
result of a periadenitis with abscess for- 
mation In the early period of such infec- 
tion the abscess may actually break through 
into the esophagus After evacuation of the 
pus, the perforation may then be closed 
off With later contraction of the cicatricial 
tissue the mucosa may be pulled out 
through this gap in the muscular wall This 
also helps to explain the presence of scar 
formation in the depth of the mucosa of 
some diverticula 

Roentgen Diagnosis The earliest at- 
tempt to diagnose a diverticulum roent- 
genologically was made by Reitzenstein^^ 
in 1898 In a patient of his, after the ad- 
ministration of a bismuth suspension, the 
diverticulum was observed on the fluores- 
cent screen, following which roentgeno- 
grams were taken 

Diverticula of the traction variety are 
limited entirely to the esophagus itself and 
have never been found in the pharyngo- 
esophageal region Because of the prepon- 
derance of nodes on the anterior wall of 
the esophagus at about the level of the bifur- 
cation of the trachea, such diverticula are 
to be found most commonly in this region 
By the time that roentgen examination is 
made, these diverticula usually appear well 
rounded and perfectly smooth m outline 
In size, they may show considerable varia- 
tion, although they usually do not achieve 
the size sometimes noted in a pharyngeal di- 
verticulum In some cases the diverticulum 
may be tent-shaped This apparently repre- 
sents an early stage in the process of forma- 
tion before it has become rounded as the 


result of pressure exerted upon it from 
within the esophagus itself In some cases, 
a calcified node may be seen in close appo- 
sition to the diverticulum , this presumably 
represents the etiologic factor involved in 
Its production I have never noted peristal- 
tic activity in a diverticulum of this charac- 
ter, presumably partly because of the atten- 
uation of the muscular structure and partly 
because of the destruction of the layers in 
the wall of the diverticulum as a result of 
the inflammatory cicatrizing process 

As a rule, these diverticula are single 
They are rarely multiple In 1926, I de- 
scribed multiple diverticula of the esopha- 
gus which had been discovered on routine 
roentgen examination 

In some cases of multiple diverticula the 
various stages in the developmental process 
may be traced, one being small and tent- 
shaped while another may appear larger 
and rounded The mucosal folds of the 
esophagus may pass through without any 
evidence of radiation toward the base of 
the diverticulum In other cases, however, 
actual radiation of the folds of the esopha- 
gus may be noted up to the base of the 
diverticulum The diverticulum itself is 
free of folds This feature may be of 
roentgenologic significance when the di- 
verticulum involves the distal portion of the 
esophagus In the case of a gastric hernia- 
tion, the mucosal folds of the stomach will 
be preserved, whereas m a large diverticu- 
lum which because of location might simu- 
late herniation, there will be no evidence 
of mucosal folds 

While ordinarily m cases of traction di- 
verticula the roentgen examination may be 
carried out in the first oblique position, it 
IS nevertheless essential that the patient be 
turned through every degree of obliquity, 
since a diverticulum not visualized at one 
angle may be demonstrable at another 

Kjellbergi=* showed that roentgen exami- 
nation of the esophagus at a time w en 
the diverticulum is filled with retained oo 
may exhibit a deformity simulating that o 
a submucosal tumor, producing a sharp ) 
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delimited compantneK smooth indenta 
tion of the involved wall Onlv re evamma 
tion at a later lime, when the diverticulum 
IS empt> and therefore can be outlined bj 
barium will Cbtablish clearlj the real na 
ture of the underl>ing abnormalitv 

Rarelj, esophageal diverticula ma\ be 
associated with the presence of a hiatus 
hernia of the stomach Because of the rantj 
of this association, however, and the com 
paralive frequencj of traction diverticula, 
It is m> opinion that the relationship is 
purelv coincidental and does not prove that 
there is necessaril> an underlying congem 
tal factor in the development of such di 
verticula 

Roentgen evidence of perforation of a 
traction diverticulum has been described 
bv Hawes,‘^ ^\estergren and Ragnell,*' 
Sigora,'® Gjorge,” and Bayer'® 

TRACTION PULSIOV DIVERTICULA 

The third type of diverticulum, accord 
mg to our classification, namely, the irac 
tion pulsion diverticulum has already been 
described incidentally under traction diver 
licula As stated there, this ty^e of diver 
ticulum represents the culmination of the 
interplay of two factors (1) the pull 
upon the esophagus produced in the process 
of cicatricial contraction of an intlamma 
tory node, and (2) the superadded factor 
of pulsion produced by intrinsic pressure 
within the esophagus Such a diverticulum, 
therefore represents only an end result of 
the etiologic process underlying the devel 
opment of traction diverticula in general 
The two forces of traction and pulsion in 
such cases go hand m hand The same fac 
tors m roentgen diagnosis apply here is 
were described for traction diverticula 

TRANSIENT DIVERTICbL\ 
Barsony and Polgar''’ considered many 
of the cases of multiple diverticula of a 
transient nature as functional and asympto 
matic and due to disturbances of mnerva 
tion in the wall of the esophagus As a 
result, the area of involvement does not 


contract Because of inlra esophageal pres 
sure, such localized areas of involvement 
became distended and diverticularhke in 
appearance 

Evidence in support of a functional fac 
tor m the production of this phenomenon is 
furnished by Knight He u ed cats be 
cause the distribution of striped and un 
striped muscle in their esophagi closelv 
simulates that of man On stimulation of 
the vagi or on removal of the stellate 
ganglia, he produced an appearance of the 
e-ophagus similar to that of the globular 
segmentations in man This is illustrated by 
a roentgenogram of the esophagus of the 
cat, exhibiting these changes after the 
bilateral removal of the stellate ganglia 

Simon ‘ suggested that the incomplete 
development of the musculature of the 
esophagus or congenital malformations of 
its tissues might give n«e to localized areas 
of diminished resistance to intra esopha 
geal pressure, leading to the picture of tran 
sient diverticulosis of the esophagus Simon 
quoted Ribberi as favoring developmental 
anomalies as a cause of diverticula of the 
esophagus and also the work of Havheek,"- 
whose investigations m the development of 
reptiles and birds have given support to 
the theory* of the congenital origin of these 
diverticula 

rieischner ® made out a strong case for 
fraction as the etiologic factor in transient 
diverticula of the esophagus, rejecting the 
conception of Barsony that they are func 
tional in nature 

Some of his reasons were as follows 

1 Such transient diverticula are found 
as a rule in those areas in which tvpical 
traction diverticula are most apt to develop, 
namely the anterior and lateral wall of the 
esophagus at about the lev el of the bifurca 
tion of the trachea 

2 In some ca'^es such transient diver 
ticula are found in association with tvpical 
traction diverticula 

3 Calcified foci are found in the pen 
tracheal lyrniph nodes near the base of these 
transient diverticula 
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4. Such transient diverticula may be 
found in association with paresis of the 
recurrent laryngeal and the phrenic nerves 
and in cases of bronchial asthma, conditions 
which may be associated with a medias- 
tinitis 

5 An important point m favor of an 
anatomic basis for these transient diver- 
ticula is the tendency for them to recur 
in the same location, due allowance being 
made for variations in the degree of filling 
with barium 

6 His most important evidence is his 
confirmation by anatomic findings at the 
site of these transient diverticula in five 
cases which were studied at autopsy 

In Fleischner’s opinion, therefore, prac- 
tically all diverticula, including those of a 
transient character, aie secondary to trac- 
tion, except for a few cases of pulsion 
diverticula based on congenital predisposi- 
tion 

However, the question of their functional 
or organic origin m every case has not been 
clearly established 

An interesting feature in the appearance 
of the esophagus is that of marked undula- 
tion with a tendency to segmentation in- 
volving various portions of the esophagus 
and, at times, occurring throughout its en- 
tire length The appearance may simulate 
that of small peristaltic waves 

Here, too, Fleischner considered the con- 
dition as being due to the presence of mul- 
tiple adhesions involving the esophageal 
wall. In support of this view Fleischner 
stated that these wavelike and segmented 
areas recur in the same location, even 
Uiough they may show variation as to form 
and size These latter variations may be 
explained on the basis of differences of 
intra-esophageal piessure associated iMth 
peristaltic activity However, adhesions, 
fixed at various regions throughout the 
esophagus, may explain tlieir constant re- 
currence in the same location , but similar 
phenomena may be noted when the esopha- 
gus is dilated, so that, m some cases at least, 
the appearance must be considered as being 


functional Also, the circular nature of some 
of the segments of the esophagus seen in 
this phenomenon cannot be explained 
readily on the basis of adhesions and sug- 
gests that the etiologic factor may be func- 
tional 

In mediastimtis the contour of the esoph- 
agus may be altered with the production of 
irregular projections due to the pull upon 
the wall produced by the adherent inflam- 
matory process These alterations are 
qualitatively different from the encircling 
types of undulations of the esophagus. In 
this latter phenomenon, there is certainly 
no roentgenologic evidence of abnormal 
fixation of the esophagus in any one region 
There is no permanent narrowing of any 
segment or of any localized areas of dila- 
tation of a permanent character, nor is the 
configuration at all similar to the usually 
pointed, narrow projections of a highly 
irregular character seen in association with 
mediastimtis, which remain practically 
constant and are hardly affected from mo- 
ment to moment by the behavior of the 
esophagus Instead of a comparatively 
small localized segment of tlie esophagus 
involved in mediastinitis, the entire esopha- 
gus at times may partake of the changes 
noted in tliese recurrent, usually smoothly 
outlined undulations 
If these changes were produced by peri- 
esophageal adhesions, one would have to 
assume first that the process involved prac- 
tically the entire length of the esophagus 
in some cases and that the adhesions com- 
pletely encompassed the wall Otlienvise, 
only one part of the wall xvould be expected 
to partake in the changes of contour Since 
the rounded areas are of globular character 
and frequently involv'e the entire contour, 
only adhesions of a completely' encircling 
character running throughout the length 
of the portion of the esophagus involved 
should be expected to produce an appear- 
ance of this kind. 

It is difficult to believe that such a widely 
disseminated pathologic process would con- 
tinually escape detection m the examination 
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of the mediastinum in all these cases of 
transient dnerticulosis 
One of the arguments m favor of adhe 
sions as a cause of this phenomenon is the 
occasional association of a true diverticu 
lum of permanent character, ^et we com 
monly see these changes m the absence of 
actual traction diverticula, and they ma> 
be found in individuals who are entirel> 
free of any associated disorder of the esoph 
agus Also thev ma> be present m individ 
uals suffering from other associated organic 
lesions of the esophagus, such as carcinoma 
On the whole, the evidence would seem to 
favor a functional basis for this phenome 
non associated w ith localized areas of 
lessened resistance throughout the esopha 
gus Mere irntabilitv of the esophagus 
alone would hardlv explain the constant 
reduplication of the findings m some mdi 
viduals at the identical areas, during pro 
longed fluoroscopic observation or in sue 
cessne roentgen exposures Al«o, when the 
examination is repeated at a later date, the 
localized areas of globular configuration 
may again show recurrence m identical 
areas 


In those cases in which there is repeti 
tion of the identical pattern, one must as 
sume that localized areas of diminished 
resistance exist at these particular levels, 
perhaps on the basis of deficiencies of 
muscular structure 

The localized transient alterations in the 
contour are not alwajs of a globular char 
acter They may appear serrated, or there 
may be a combination of serrations and 
wavelike ripples At times, the esophagus 
may assume a corkscrew appearance In 
addition to vagaries in the developmental 
character of the muscular structure, irrita 
bihty of the esophagus of functional origin 
may be an important accompaniment in 
the exaggeration of the-Ne peculi ir phe 
nomena 

CONGENITAL DIVERTICULA 

That some divetlicula of the esophagus 
may be of congenital origin is suggested by 
the embrvologic development of the esopha 
gus originating from the fusion of two seg 
ments, an upper portion arising from the 
relropharv ngeal segment of the foregut, and 
a lower portion arising from the pregastnc 



Fig 49 Diverticulum of the esophagus 
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segment of the foregut. A primary defect at 
I he point of union of the.se two segments 
may be the site of the development of a 
diverticulum Diverticula on the posterior 
wall may originate from cysts of the esoph- 
agus which are present during embryonal 
life 7'hese may persist into adult life and 
may acquire an opening into the esophagus 
with the formation of diverticula Also, as 
the result of imperfect separation of 
trachea and esophagus during embryonal 
life, esophageal pouches may develop. 

Roentgenologically, a diverticulum may 
be suspected of being of congenital origin 
if It occurs elsewhere than on the anterior 
wall of the esophagus and is perfectly 
rounded in appearance. While the positive 
identification of a traction type of diver- 
ticulum is a much simpler task because of 
its site of predilection and its occasional 
tent-shaped appearance, any diagnosis as 
to the possible congenital origin of an 
esophageal diverticulum on the basis of 
the roentgen findings must remain entirely 
in the field of conjecture. 

Support ing the possibility that some 


esophageal diverticula may be of congenita] 
origin IS the report by Guthrie.2< The case 
was that of a newborn female, aged 9 days, 
who had dysphagia from birth and turned 
blue on taking food Autopsy disclosed a 
large, thick-walled diverticulum V/2 inches 
long, originating from the proximal portion 
of the anterior wall of the esophagus and 
extending downward behind the trachea 
The esophagus itself was patent through- 
out, and there was no communication with 
the trachea 

O’Bannon,*'' also found at autopsy in a 
newborn a diverticulum of the esophagus at 
the level of the third dorsal vertebra in 
association with a congenita] atresia 

EPIPHRRNJC DIVERTICULA 

A rare type of location for an esophageal 
diverticulum is illustrated by the epiphrenic 
variety These are of smooth outline and 
rounded contour and in many respects have 
the characteristics of a pulsion diverticu- 
lum When associated with cardiospasm, 
the etiologic factors underlying the develop- 
ment of such a diverticulum may be two- 



Fig 50 (A, P'verticulum pf tlie esophag^^^^^^^^ 

visualization in the right oblique position (B, JJ verti 

esopliagus visible with the patent in the left oblique positi 
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fold (1) a ^^eakness nnj be present in 
the vrall of the e«ophagus above the cardiac 
end, and (2) exaggerated mtra esophageal 
pressure as a result of the cardiospasm ma> 
cause a bulging of the wall of the esophagus 
at the site of this area of diminished re 
sistance Except for its rare location, the 
roentgen features of this tjpc of diverlicu 
lum are es^entiallj like tlio<5e produced b> 
pulsion elsewhere 

niustrativc Cases The following are ex 
amples of various tjpos of diverticula of 
the esophagus 

T C, male aged 71 The patient gave a 
history of difficulty in swallowing lor >ears, 
which had become more marked in the ore 
ceding 2 months There had been continuous 
loss of weight in the preceding V/i jears 

Roentgen examination (Fig 49) revealed a 
large diverticulum with a broad base, spring 
mg from the anterior wall of the esophagus 
There was no evidence of infiltration new 
growth, or obstruction to the flow of barium at 
the time of the radiographic studj 

Following esophagoscop) he developed com 
plete obstruction being unable to swallow even 
water A gastrostom> was done 

The autopsy report read as follows ‘On 
opening (he esophagus there is found, about 
2 cm below the region of the bifurcation a 
traction diverticulum m the anterior portion 
of the esophagus This diverticulum meas 
ures about 1 5 cm in diameter and about the 
same m depth It is about 10 cm above the 
cardiac opening of the stomach ” 

The importance of examining the patient 
through various angles of obliquity to 
demonstrate the presence of a diverticulum 
of the esophagus is illustrated b> Figure 
50 A and B In Figure 50 A the patient is 
m the first, or right oblique, position There 
IS no clear evidence of an e^ophigeal diver 
ticulum Examination in the second, or 
left oblique position (Fig SO B) shows 
definitely a diverticulum originating from 
the anterior aspect of the midportion of the 
esophagus and directed downward Jvote 
also that there has been regurgitation of 
a small amount of barium into the trachea 
Clinicallj the patient gave a history of 
coughing spells initiated b> the swallowing 
of liquids 



Fic S! Traction diverticulum of the 
esophagus 



Tig 52 Traction diverticulum Note the 
relation to it of the calcified node 
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^ Figine 51 shows a smooth!}' outlined, 
rounded diveiticulum of the anterior wall 
of the esophagus The mucosal folds of the 
esophagus run longitudinally and do not 
radiate into the diverticulum At times, 
however, the mucosal folds of the esophagus 
may be noted, radiating into the region of 
the diverticulum 

Figure 52 illustrates a possible ctiologic 
I elation between a diverticulum on the 
anterior vail of the esophagus and the 
presence of a calcified lymph node in close 
relation to it Inflammatory pathology 
within the node may have been the exciting 
factor in the production of traction upon 
the esophagus with the eventual develop- 
ment of cl diverticulum 

G H , male, aged 50 'J he jiatient had com- 
plained of distress occurring from 10 minutes 
to 1 hour after meals Roentgen examination 


showed an ulcer of the first portion of the 
duodenum At one time the patient com- 
plained of difficulty in swallowing food 

Roentgen examination of the esophagus 
(Fig 52) revealed a cone-shaped diverticulum 
of the anterior wall at about its midportion 
At the apex of the triangle was a calcified 
node, which by traction upon the esophageal 
wall may have been the cause of the diverticu- 
lum. The mucosal folds within the esophagus 
were intact 

The next case illustrates not only the pres- 
ence of a definite diverticulum of the esopha- 
gus but other interesting phenomena as well 
Roentgen examination revealed the fact that 
the dnerticulum, occupying a characteristic 
location, was sharply pointed at its apex This 
apparently represents an early stage in the 
developmental history of an esophageal diver- 
ticulum Sharply pointed at first as the re- 
sult of traction eventually the contour may 
become rounded as the result of associated 
secondary pulsion in addition to the primary 




Fig 53 (A, Left) Diverticulum wntli a conical 
senations of the esophagus (B, R^g/>f) Same patient Jsote the PP 
mice of serrations with relaxation of tlie esophagus 
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traction Another interesting feature of this 
case IS the presence of numerous small pro 
jections throughout most of the esophagus 
(Fig 53 A) Some of these are pointed, 
others are more rounded in contour That 
the'^e are of a transient character is demon 
strated b> their absence at a time when there 
is complete relaxation of the esophagus, al 
though the large diverticulum is still present 
(Fig 53 B) 

The cause of these transient irregularities 
of the esophagus is probably functional ir 
ritabiht> This may be fundamentally similar 
to the phenomena of irritability present else 
where in the alimentarj tract as for example, 
in the stomach and the colon 

In the next case there are three diver 
ticula originating from the anterior wall 
of the distal portion of the esopbagxis (Fig 

The patient (E G ) had no sjmplom:. re 
ferable to the esophagus The clinical diag 
nosis was duodenal ulcer In addition to the 
diverticula note also the undulations of the 
proximal portion of the esophagus 

Rarelv, a diverticulum mav originate 
from the lower end of the esophagus, just 
above the diaphragm and on the posterior 
wall In the following case not onl> does 
the diverticulum occupy this unusual posi 
tion but It is associated with two smaller 
diverticula just proximal to it 

G M male aged 67 The patient gave a 
10 >ear history of recurrent attacks of epigas 
trie pain relieved by an ulcer regimen The 
pain frequently woke him from sleep There 
were no symptoms referable to the esophagus 

Roentgen examination showed an ulcer of 
the first portion of the duodenum, which ex 
plained his clinical manifestations The find 
ings m the examination of the esophagus were 
apparently incidental The esophagus was 
radiographed on a number of occasions over 
a period of almost 5 vears Figure 55 A shows 
the appearance in the first, or right oblique 
erect position There is a large diveriicufum 
on the posterior wall of the esophagus a 
short distance above the diaphragm The di 
verticulum contains an air bubble occupving 
the upper half Proximal to this large di 
verticulum are two small vaguely outlined 
saccular areas In the second or left oblique 
position (Fig 55 B) the large diverticulum is 



Fig 54 Multiple diverticula of the 
esophagus Note also the wavelike con 
figuration of the proximal portion of the 
esophagus 


seen full face Two smaller diverticula are 
noted proximal to it At the extreme distal 
end of the esophagus at this time is a small, 
rounded, saccular area Because this was not 
noted m Figure 55 A and at other examina 
tions. It was believed that it probably repre 
sented a transient ampullary dilatation of the 
cardiac end 

Roentgenographic examination 5 years 
later (Fig 55 C) showed a marked increase 
m the size of the diverticulum, evidentlv 
the result of pulsion 
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Fig 56 Large posteriorly placed epi- 
phrenic diverticulum of the esophagus, 
the existence of which was corroborated 
at autopsy Note the forward displace- 
ment of the segment of the esophagus 
from which the diverticulum originates 


Fig 55 (A, Lejt) Diverticulum' on 
the posterior wall of the esophagus 
There are two small, vaguely outlined 
saccular areas proximal to this (B, 
Center) Same patient Appearance in 
left oblique position (C, Right) Same 
patient Examination 5 years later 
Note the marked increase in the size of 
the diverticulum 

A large epiphrenic diverticulum originat- 
ing from the posterior wall of the distal 
segment of the esophagus may be noted in 
Figure 56 The patient (M N , male, aged 
59) died, and at autopsy a carcinoma of the 
body of the pancreas with generalized met- 
astatic dissemination was found Inciden- 
tally, the diverticulum of the esophagus was 
also noted The autopsy description stated 
“There is a diverticulum at the lower end 
of the esophagus just above the diaphragm 
measuring 6 cm in diameter ” In spite of 
its large size, there were no symptoms 
during life attributable to the diverticulum 

An unusual example of multiple divertic- 
ula of the esophagus is illustrated by the 
following case 

A S , female, aged 40 Four months before 
her admission to the hospital, she had ^ 
obstructive sensation in her esophagus a 
level of the sternum She also complained o 
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occasional epigastric distress She had had in 
termittent regurgitation during meals for 1 
jear There was no d\'iphagia, anorexia or 
weight loss 

Ph>sical examination was es'entiallj nega 
ti\e, except for absent ankle jerks She was 
under treatment for sj^philis 

Because of the esophageal sxTnptoms esoph 
agoscopy was done The instrument was 
passed without difncultj The mucosa of the 
esophagus was normal throughout About 22 
centimeters from the teeth a large sec 
ondarj, patent opening was found leading off 
from the right anterolateral wall of the c^oph 
agus The opening appeared to be pencil size 
No pathologi of the muco«.a was present 

The diagnosis was “dixerticulum of the 
esophagus ' 

Roentgen examination (Fig 57) reiealeda 
rather large diverticulum on the anterior wall 
of the esophagus at about the level of the 
bifurcation of the trachea Proximal to this 
area was a much smaller diverticulum also 
springing from the anterior wall On the pos 
tenor wall of the esophagus at about the 
same level was a saccular area with a broad 


base, and near its upper margin was a small 
square shaped projection 

Apparently, all the esophagoscopisl was 
able to see was the opening leading to the 
larger diverticulum with its somewhat nar 
rowed neck If this structure is to be explained 
on the basis of traction, one must assume that 
there were multiple areas of adhesions, in 
volving both the anterior and the posterior 
walls of the esophagus at approximatelv the 
same level Note that on esophagoscopy there 
was not the slightest evidence of intnlummal 
organic disease and that the mucosa was en 
tirely normal throughout 

Multiple diverticulosis involving almost 
the entire esophagus is illustrated bv the 
next case 

S Z , male aged 64 The patient was sus 
pected clmicallv of having a carcinoma of the 
tail of the pancreas There was no history of 
dysphagia The findings on roentgen examma 
tion of the esophagus were coincidental At 
the first examination (Fig 58 A), the esopha 
gus showed numerous saccular areas through 



Fig 57 Multiple diverticula of the esophagus 
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Fig 58 (A, Left) Multiple sacculations of the esophagus (B Right) Same patient 
Examination 12 daj^s later Note the tendency to reduplication of the appearance 


out its distal half They involved the anterior 
and the posterior walls and were apparently 
circumferential On re-e\amination 12 days 
later, this phenomenon was again noted (Fig 
58 B) Note m particular how closely the 
appearance in Figure 58 B mimics that in 
Figure 58 A therefore, ve are dealing with a 
tendency to reduplication m the formation of 
these diverticula This behavior was strongly 
suggestive of localized factors at the areas 
vhere these phenomena recurred It Avas diffi- 
cult to understand how adhesions could pro- 
duce these findings unless we presupposed that 
they invo]\ ed almost the entire length of 
the esophagus and completely surrounded it, 
thereby exerting almost simultaneous traction 
on the wall in every direction 

IVIere irritabilitx of the esophagus does 


not offer a satisfactory explanation of the 
tendency to reduplication of the identical 
pattern Perhaps the explanation that best 
accounts for this behavior is the one that 
assumes that there are areas of diminished 
resistance in the structural integrity of the 
w^all of the esophagus, perhaps of congenital 
origin Then these concentric bulgmgs 
would tend to recur time and time again in 
these regions of diminished resistance 
under identical conditions of tone and per- 
istalsis 

The superficial undulations m the con- 
tour of the esophagus, Avhich behave like 
ripples, their pattern changing momen- 
tarily, ma}' be an entirely different phe- 
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nomenon from this type of di\ erticulosis 
These superficial ripples may be the expres 
Sion of irritability or of a di'^ordered form 
of peristalsis 

A peculiar type of anomalous behavior of 
the esophagus mav be noted in Figure 59 
The distal portion is tvviated in corkscrew 
fashion 
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Cardiospasm 


Among the earliest reports of cases of 
dilatation of the esophagus i\ere those b\ 
Purton,’ Hannaj and Rokitansk\ 

That cardiospasm was due to a failure 
of relaxation of the cardia rather than to an 
actual spism in this region was emphasized 
b> Emhorn® and Rolleston * Rolleston’s 
case IS of \aluc m that the findings were 
checked b> autops> A boj , 8 v ears old, 
after an attack of whooping cough, de\cl 
oped intractable \omitmc from which he 
died The autopsx rexcaled a marked!) 
dilated esophagus which when distended 
had a circumference measuring V/ inches 
At the postmortem examination fluid food 
was still present in the esophagus The 
esophagus was 9y inches long and ran 
through the thorax in a tortuous manner 
The muscular coat was h>pertroplued The 
mucosa was normal The lower end of the 
esophagus was spindle shaped A finger 
could be passed from the stomach through 
the esophageal opening No evidence of 
stricture was present either grossly or on 
microscopic stud> The condition was there 
fore one of primary dilatation Because of the 
muscular hjpertroph), Rollesion believed 
that a functional obstruction might have 
been present at the cardiac end during life 
due either to inhibition of the contraction 
of the longitudinal muscle fibers or to spasm 
of the circular muscle fibers Rolleston 
furthermore brought up the following inter 
esting point Assuming that the obstruction 
was spasmodic there should be evidence 
of hypertrophy of the muscular fibers form 
mg the cardiac sphincter However, no such 
evidence was present m this case He sug 
gested a failure in the co ordmating mech 
anism of the act of sw allowing durmg 


which the cardne sphincter is ordinarily re 
laxed, as explaining the dilatation and 
liypcrlrophv of the esophagus Paralysis of 
the longitudinal muscle fibers of the esopha 
giis would lead to dilatation and by inter 
faring with the relaxation of the cardiac 
sphincter would eventually lead to hy^ier 
trophy of the circular muscular fibers 
This condition of failure of relaxation of 
tlie cardn has been described by Hurst® 
as achalasn According to him the concep 
tion of achahsn of the esophagus” was 
first broacheil in the medical literature by 
Thomas Wilhs in 1672 
In ten specimens of achalasia of the 
esophagus Rake (quoted by Hurst) found 
degenerative changes involving the ganglion 
cells of Auerbach’s plexus Achalasia of the 
esophagus thus appears to be due to organic 
disease of Auerbach’s plexus Another point 
m favor of the conception of ‘achalasia” as 
opposed to cardiospasm is the fact that the 
cardiac sphincter has never been found 
hypertrophied at autopsy Also, in those 
cases in which operation has been per 
formed, the sphincter within the abdomen 
IS found to be either of normal thickness 
or actually atrophied, even though the con 
dition has been of long standing 
This work was confirmed by Lendrura,® 
who made a detailed gross and microscopic 
study of 13 cases of cardiospasm In all 
cases he found that the dilated portion of 
the esophagus was sepanted from the stom 
ach by a segment which showed no dilata 
tion, a region which he called “the neck,” 
varying in length from 1 5 to 4 5 cm There 
was no evidence of organic narrowing or 
scarring, of a thickened sphincter, hyper 
trophic oblique muscle of the stomach, 
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kinking of the terminal esophagus or of 
compression of the esophagus b}' spasm of 
the diaphragm In 10 cases the vagus nerve 
was normal But in all cases he found a 
marked loss or complete absence of 
ganglion cells from the m3'entenc plexus 
The disorder is therefore primarilj'^ a dis- 
ease of the myenteric plexus resulting in 
failure of relaxation of the cardiac end of 
the esophagus during the normal act of 
swallowing 

Von Rosenheim and Holzknecht manj' 
3^ears ago described a t3'pe of d3^sphagia due 
to an intrinsic aton3' of the esophagus not 
associated with actual obstruction, with 
barium sticking to the entire length of the 
mucosa 

ROENTGEN CHARACTERISTICS 

Roentgenologicall3’' m cardiospasm, the 
esophagus shows various degrees of dilata- 
tion It ma3'' become enormous m size, and 
in routine examination of the chest the 
appearance ma3’- simulate that of a heart 
that has become tremendous^ enlarged 
Infoldings of the esophageal contour ma3^ 
be noted Fluoroscopicalty, the esophagus 
may exhibit exaggerated peristaltic activity 
in an effort to overcome the failure of re- 
laxation of the cardia 

Differential Diagnosis of the Esopha- 
gus in Cardiospasm The contour is 
smooth and tapering, ending in the cone- 
shaped extremit3'^ at the cardiac end This 
sharpness of outline aids in differentiating 
the condition from possible malignant in- 
filtration 

Ob\aousl3'^, one must attempt to make 
certain that the esophagus is empt3’- at the 
time of examination since food particles 
retained at the cardiac end ma3^ produce 
translucent defects suggesting organic dis- 
ease 

Enormous dilatation of the esophagus 
speaks mvanabh? for a benign cause VTien 
the obstructive lesion is malignant, the 
esophagus, though it exhibits dilatation 


above the area of involvement, as a rule 
never does so to a very marked degree This 
is due to two factors In the first place a 
patient with a malignancy of the esophagus 
dies long before there has been much op- 
portunity for unusual dilatation, whereas, 
in cardiospasm, the obstruction may con- 
tinue for many 3^ears In the second place, 
the obstruction produced by a new growth 
IS as a rule not as marked as in cardiospasm 
There is usuall3' a sufficient canalization so 
that fluids nia3’^ pass through even though 
solid foods cannot iMoreovmr, the sloughing 
which a malignant tumor frequently under- 
goes, increases the canalization and conse- 
quentl3’^ diminishes the degree of obstruc- 
tion, so that unusual dilatation is not quite 
so apt to occur 

Another aid m differential diagnosis is 
that while m cardiospasm it is the cardiac 
end w'hich becomes narrowed, malignant 
invasion usually affects other regions of 
the esophagus and, less frequentl3', the 
extreme distal portion Even when this 
region is involved, the process as a rule is 
not limited to this area but is more diffuse, 
with evidence of invasion both proximall}' 
and distally in the cardiac region of the 
stomach Destruction of the mucosa in “re- 
lief” pictures ma3’’ aid considerably in the 
differentiation of a malignant infiltrative 
process from the benign lesion of ‘ cardio- 
spasm ” 

Illustrative Cases The followdng is a 
case of cardiospasm with a characteristic 
roentgen appearance and esophagoscopic 
corroboration . 


S , male, aged 30 The esophagoscope was 
sed without difficulty down to its lower end 
3 mucous membrane appeared 
ere wms no evidence of foreign bo } 
plasm Three days later the f 
; passed into the stomach without difficulty 
abnormality of the mucosa was noted 
liospasm was dilated by 
mgh the constricted area under esoph 

copic control rpvpaled 

loentgen examination (Fig ) 
rked dilatafon of the esophagos 
d level near its upper portion 
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ciated with the obstruction was demonstrated 
by esophagoscopic observations 

Another excellent example of a dilated 
esophagus due to “cardiospasm” is illus- 
trated in Figure 61 Note the infoldings of 
the esophagus, which are not uncommonly 
associated with marked increase in size 
Note the smoothly tapering cardiac end of 
the esophagus with a fine stream of barium 
making its exit 

“Cardiospasm,” while commonly a dis- 
ease of adult life, may occur m the verj' 
young, m rare instances This is illustrated 
by the following case 

M C , female, aged 10 Four months before 
her admission to the hospital, this child had 
contracted pertussis She complained of cough 
and vomiting The cough ceased a few days 
before admission The vomiting persisted, 
however, and occurred about once or twice a 
day, at times immediately after the ingestion 
of a meal She did not complain of pain 

Roentgen examination indicated the pres- 
ence of marked “cardiospasm,” with dilatation 
of the esophagus Very little of the barium was 
noted entering the stomach Within 15 minutes 
after a h}^odermic injection of 1/150 gram of 
atropine, the esophagus was practically en- 
tirely empty of barium 

Three days later, examination of the 
esophagus 6 hours after the administration of 
barium (Fig 62 A) showed retention in the 
esophagus of half the barium Thirty minutes 
after the administration of a hypodermic of 
1/150 grain of atropine, the esophagus was 
again empty of barium 

The esophagoscope was passed to just above 
the hiatus, which showed considerable thicken- 
ing of the mucous membrane At the hiatus 
there was considerable angulation anteriorly 
and to the left, with spasm, which made it 
difficult to pass the esophagoscope into the 
stomach 

Figure 62 B shows the appearance of the 
child at the time of admission to the hospital 

The smoothly outlined constriction of the 
extreme distal end of the esophagus in 
cardiospasm is clearly shown in the follow- 
ing well-controlled case (MS, female, aged 
24) Eighteen months before admission to 
the hospital she noticed the onset of gaseous 
eructations and a tight sensation in her 


chest She had her first pregnancy S months 
later Several months after that, she com- 
plained of almost constant nausea, a feelin^ 
of choking and a sticking substernal and 
epigastric pain These symptoms gradually 
became more severe and were made worse 
after the ingestion of food, either solid or 
liquid Vomiting supervened later and 
would occur immediately after the ingestion 
of food, either solid or liquid The only way 
the patient was able to maintain even a 
minimal intake was by ingesting very small 
amounts of liquids at a time The patient 
lost 7 pounds in the preceding 3 months 

The patient was of a “nervous” disposi 
tion and cried frequently without apparent 
provocation At the time of her pregnancy 
she entered into a common-law’ marriage 
Shortly after childbirth she was separated 
from her husband Physical examination 
was essentially negative Esophagoscopic 
examination revealed the following The 
opening at the cardiac end of the esophagus 
was readily identified The instrument 
passed into the stomach with ease There 
was no spasm or constriction in this region 
The mucosa throughout the esophagus was 
normal There wms no evidence of inflamma- 
tion, of erosions or ulcerations The esopha- 
gus proximal to the cardiac end was very 
dilated 

Diagnosis Achalasia of the cardia of the 
esophagus 

The roentgen appearance is to be seen m 
Figure 63 Note the marked narrowing of 
the extreme distal end of the esophagus 
where it joins the pars cardiaca of the stom- 
ach This segment is smooth nor is there 
any irregularity of contour where it joins 
the more proximally placed, markedly di- 
lated esophagus There ivas considerabe 
dela}'^ in the escape of the barium from t e 
esophagus into the stomach 

In the following case of cardiospasm 
radiographic examination of the esophaoUS 
shows not only marked dilatation but e 
cause of the abnormal elongation the is a 
segment is transverse in position an 
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Fig 63 Cardiospasm (achalasia) 

Note the smooth tapering constriction 
of the cardiac end of the esophagus as it 
joins the stomach, as ssell as the marked 
secondary dilatation of the esophagus 
proximal to this area 

angulated upon the proximal portion (Fie, 
64) The patient (F T , male aged 38) gave 
a history of d> sphagia of 1 7 \ ears’ duration 
He (omplained of sensations of fullness in 
the region of the suprasternal notch folio v 
ing meals relieved by regurgitation of the 
food which he had just eaten His svmptoms 
'vere also relieved b> drinking i glass of 
watpr followed bj the regurgitation of some 
of the food In spite of this he was able to 
maintain his weight b> continuing to eat 
large amounts of food throughout the da> 
to make up for that which he had \omited 
During the preceding 3 months however 
there had been some weight loss There was 
no blood in the vomitus at any time There 
were no pulmonar> episodes due to aspira 
tion of regurgitated food Prior to the onset 
of his complaints during a period of from 
6 to 12 months he had imbibed raw alcohol 
while working m a still 


Fig 64 Cardiospasm Note the 
marked dilatation and elongation of the 
esophagus and particularly the horizon 
tal distal segment 

Phvsical examaination was essentiall> 
negative Because of the prOj,ressi\e charac 
ter of his sjmptoms an esophagogastrec 
tomy was done ^t operation the diaphrag 
matic hiatus was found to be thickened 
The cirdia of the stomach and the lower 
end of the esophagus were hypertrophied, 
so that passing the finger from abov e dow n 
through the cardia was much like passing it 
through a tight rectal sphincter The esoph 
agus above was hypertrophied and dilated 
and tortuous with a wide bend lying in the 
right chest There was a hypertrophic gas 
tntis There were no ulcerations m the 
esophagus, and its lumen seemed to be well 
cleaned out ’ The distal portion of the 
esophagus was resected, followed by an 
esophagogastrostomy Macroscopic exami 
nation of the resected 'Specimen “The 
esophagus is dilated, measures 4 5 cm m 
diameter and the wall is thickened The 
cardia measures 2 cm in diameter The 
mucosa of the esophagus and the stomach 
appears normal Microscopic examination 
‘ The mucous membrane of the esophagus 
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and stomach appears normal The only propria and submucosa m the esophagus” 
noteworthy changes are the hypertrophy of The patient was discharged from the hos- 
smooth muscle, and the numerous chimps of pital 12 days after the operation in good 
lymphocytes present in the increased and condition, “eating as he had never done 
hyahnized fibrous tissue of the lamina befoi e ” 
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Benign Tumors of the Esophagus 


Earh descriptions of the pathologic 
appearance of benign tumors of the. esopha 
gus ha\e been published b> Meckel, Zenker 
and \on Ziemssen, and Cruveilhier 
An interesting e\ample of a pol>p of the 
esophagus recorded in the museum of Edm 
burgh uas described bj Alonro m 1811' 

James Davidson aged 68 was admitted 
into the Roval Infirmarv April 9 1763, for 
the cure of a polvpus in his throat 
Upon examining his throat, there was 
nothing preternatural perceived but, on „iv 
ing him a vomit, or irritating the fauces, so 
as to make him retch a large deshj excres 
cence was thrown up into his mouth as far as 
to hib fore teeth consisting of four different 
fangs joined together b> one common root 
These were of a prettv firm fleshj texture 
possessed of a good degree of elasticity He 
could hardU allow them to remain half a 
minute in his mouth as they shut up the 
larvnx and thereby entirelv stopt his breath 
mg 

This poljpus had for several years pre 
vented him from swallowing any thing without 
much difhcultv neither could he breathe so 
freelj nor speak so distinctlv as usual it like 
wise occasioned a cough which frequentlv 
forced the polv’pus into his mouth 

A part of the polyp was removed by a 
snare but he died two years later 

On dissecting his bodv the oesophagus was 
found to be greatlv dilated bv a \er\ large 
fleshy excrescence or polypus which grew out 
from its fore part by a single root about 
three inches lower than the glottis but was 
split at its under part into several lobes the 
largest and longest of which reach* d down to 
the upper orifice of the stomach 

A polvpoid myoma of the esophagus was 
described m 1872 by Coats in a male aged 
61 who compl lined of increasing dysphagia 


ind substernal pain upon swallowing Au 
topsy revealed t- large polypoid myoma 
lying within the lumen of the esophagus and 
attached to the posterior wall bv a pedicle 
1^4 in long 

The first specimen of a myoma of the 
esophagus to be presented before the 
London Pathological Society was by Fagge 
in 1874 ' The specimen had been obtained 
from the body of a mm a^ed 38, without 
any record of dysphagia in the clinical 
history 

Autopsy disclosed a large egg shaped 
tumor within the layers of the esophagus 
grovying from the anterior wall just below 
the leyel of the bifurcation of the tnchea 
The surface of the tumor yvhirh lay beneath 
the mucous membrane was smooth and 
rounded The membrane over it was freely 
moyable and could be dissected away from 
It yery easily The other surface which lay 
within the longitudinal muscular coat was 
slightly nodulated The mu-^cular fibers 
could be followed over the tumor but part 
of it was insepar ibly adherent to them On 
cut section the tumor resembled a myoma 
of the uterus The diagnosis was confirmed 
by microscopic examination The specimen 
IS preseryed m the Museum of Guy s Hos 
pital 

The first ca‘;e of a rhabdomyoma of the 
esophagus was described by Wolfensberger 
m 1894* The lesion was discovered at an 
topsy in a 7S year old emaciited male who 
had complained of dysphagia but was able 
to swallow liquids The tumor was poly^poid, 
originated m the distal portion of the esoph 
agus and extended into the stomach 

The rarity of benign tumors is shown in 
the Bellevue Hospital records during the 
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period 1905 through 1935, which disclosed 
16 cases of benign tumor of the esophagus 
Of these, 9 were found at autopsy out of a 
series of 22,810 autopsies conducted during 
this period These tumors were classified as 
follows papillomas, 4, fibromas, 3, myo- 
mas, 2 , lymphangiomas, 2 , polyp, 1 , 
leiomyoma, 1 , and angioma, 1 Two of the 
tumors found at autopsy were not classified 

Patterson" stated that in a review of the 
literature from 1712 to 1932 she found 
61 cases of benign tumors of the esophagus, 
to which she added a case of a m5’^xofibroma 
Onh' 42 were reported in an}^ detail and 
even in some of these cases description was 
incomplete (The article contains no bibli- 
ography of references to these cases ) 
Although the lesion is quite rare, there has 
been a considerable increase m the number 
of cases recorded since 1933, and in the 
report by Adams and Hoover m 1945'’ 35 
additional cases w ere recorded in the litera- 
ture (including 3 of their own), thus mak- 
ing a total of 97 cases To these may be 
added the 16 cases referred to above, found 
at Bellevue Hospital 

ROENTGEN DIAGNOSIS 

The essential findings in the demonstra- 
tion of an intraluminal benign tumor of the 
esophagus are the following 

1. The tumor usually produces a rounded, 
centrally located translucent area corre- 
sponding to the intraluminal position of the 
growth This is due to the anatomic char- 
acteristics of benign tumors generally, 
which hold for tumors of the esophagus as 
well This rounded, translucent appearance 
produced by a benign tumor is shown in the 
cases reported b\^ Pape and Spitznagel ‘ 
Beutel ® Palugyaj'® and others Excep- 
tionally. the tumor maj’^ be of such nature 
that the roentgen appearance ma)^ simulate 
that of a proliferating malignant tumor 
This occurred in Zehbe’s^^ case, in iihich 
roentgen examination of the esophagus dis- 
closed a thin la\ er of barium passing along 
the lateral walls and encompassing several 


dense areas of different form and size At 
autopsy, however, a large polyp was found, 
the size of a cucumber, which hung by a 
pedicle from its anterior wall and filled 
almost the entire esophagus Histologic 
examination showed it to be a fibroma 
The diagnosis is further complicated by 
the fact that sarcomas of various types 
may appear in some cases as rounded, well- 
circumscribed, intraluminal tumors, some- 
times pedunculated Thus the sarcomas re- 
ported by Ogle,^^ Albrecht, Stephan,^’ 
von Hacker^® and Dvorak^"* were pedun- 
culated or polypoid 

In Sommers’ case,-® roentgen examina- 
tion showed a translucent area within the 
lumen of the esophagus, outlined by barium 
Autopsy showed a sausage-shaped tumor 
14 cm. long within the lumen of the esopha- 
gus fixed to the wall by a short pedicle 
Histologic study, however, showed the 
tumor to be a carcinosarcoma 
Similarly, Krieglstein,-^ described the 
roentgen findings of an intraluminal ellipti- 
cal area within the esophagus, the size of 
a goose egg, outlined by barium, which at 
autopsy proved to be due to a fibroma with 
sarcomatous changes 

Also, in the carcinosarcoma reported by 
Stout, Humphreys and Rottenberg-' radio- 
graphic examination showed a polypoid 
type of intraluminal deformity of the distal 
portion The resected tumor was peduncu- 
lated with only a superficial attachment to 
the anterior wall of the lower portion of the 
esophagus Histologic study showed evi- 
dence of both carcinomatous and sarcomat- 
ous elements The authors in a review of 10 
other neoplasms of a similar nature reported 
in the literature, noted that they were all 
poly>poid tumors They do not include the 
the case of carcinosarcoma reported by 
Sommers-'^ which, as already stated, was 
also a polypoid tumor 

The fibrosarcoma reported by Clark 
was a polyqioid tumor attached by a pedicle 
to the posterior wall of the proximal portion 
of the esophagus It produced an 
luminal area of translucency indistinguis 
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ible from an> other t>pe of pol^^poid tumor 
The diagnosis \Nas established bj histo 
logic stud> of the rejected lesion 
bimiUrlj, the t^\o sarcomas of the tsopb 
agus reported b> Lortat Jacob and Ba 
daro * ^\ere intraluminal and attached b\ a 
pedicle The mucosa cohering the tumor 
i\as es‘?entiallj intact but "shovied second 
ar> ulcerations The roentgen appearance 
simulated tho'^e features produced b\ a 
benign intraluminal polyp 

1 WTiile exceptionally, therefore, the 
difterential diagnosis betv,een a benign 
tumor and a malignant lesion may offer 
serious difficulty, the well circumscribed 
character of the translucent area within the 
lumen of the esophagus speaks definitely in 
fa\or of the benign nature of the lesion As 
the barium passing down the esophagus 
reaches the tumor, there is a splitting of the 
stream, a thin layer of barium passing be 
tween the tumor and the walls of the 
esophagus, thereby encompassing the mass 
In the event that the tumor is small, a 
thick suspension of barium may be objec 
tionable m that it may actually obscure the 
lesion At times, therefore, a thin barium 
water suspension may aid m the visuahza 
lion of such a lesion 

2 When the tumor is intraluminal in 
position, the radiologic appearance of the 
esophageal contour remains smooth and ex 
hibits no evidence of irregularity An impor 
tant point is the fact that the mucosal folds 
of th< esophagus are intact Such evidence 
is of considerable value in differential diag 
nosis between a benign le&ion and a malig 
nant inhltration 

5 If the tumor has a long pedicle, there 
may be variation in the exact position of 
the tumor at different times and with 
change m the position of the patient More 
over in rare cases the pedicle of the tumor 
Itself may be visualized as i translucent 
zone through the contrast medium m the 
esophagus This was well demonstrated in 
the carefully controlled case reported by 
Tamiya and Nosaki 

Because of the marked degree of mobility 


po'ssessed by some of these benign tumors 
of the esophagus, they may actually be 
brought up into the mouth as illustrated in 
the case reported by Samson and Zelman-® 
and in one case described b\ \\eynch, a 
pedunculated lipomi of the esophagus 
choked a patient to death by clo-'ing off the 
opening to the Ury nx 

4 The tumor mav produce considerable 
dilatation of the e'sophaguj, when present at 
or near the cardiac end This occurred in 
the case reported by Haenisch*’^ A mobile 
tumor attached b\ a pedicle, b\ mvaginat 
ing the cardiac end of the esophagus, may 
be a cause of temporarv obstruction at the 
cardiac end with secondary dilatation In 
a case of this nature, roentgen examination 
at one time may exhibit a typical rounded 
translucent area within m esophagus the 
lumen of which is normal, and re examina 
tion at a later time may show marked 
obstruction of the cardia Owing to this 
dilatation of the esophagus as a result of 
obstruction and the failure of the barium 
to make its exit into the stomach the 
barium su«pension mav fill up the dilated 
esophagus therebv obscuring the tumor and 
arousing the suspicion of cardiospasm as a 
cau'-e of the condition 

5 The determination of the point of 
origin of A benign tumor of the esopha5,u5, 
as to whether it is mucosal or submucosal 
IS extremely difficult and in many cases im 
possible One of the reasons is that patbo 
logically, a tumor originating within the 
wall of the esophagus may grow indirectly 
into the lumen and be indistinguishable 
from an intraluminal tumor of mucosal 
origin certainly as far as the roentgen 
appearance is concerned When the tumor 
shows a rounded mass extending into the 
mediastinum dwav from the wall at the 
same time that it projects intraluminallv, 
one may entertain a strong suspicion that 
the mass is an intrinsic lesion of extra 
mucosal origin The fact that this mass 
moves with the changes in the position of 
the esophagus adds further support to 
this diagnosis However, extra esophageal 
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masses which have become closely adherent 
to or have actually infiltrated into the wall 
of the esophagus may make differentiation 
from a primary lesion of the esophagus 
extremely difficult and often impossible 

The serious technical difficulties involved 
are well demonstrated by the experimental 
efforts as well as the clinical observations of 
Schatzki and Hawes 

A classical deformity of the esophagus 
produced by the intramural submucosal 
leiom3mma is to be found in a number of 
reports Calmenson and Clagett,^® Hur- 
witz/i Goldman and Masters,^- Bigger, Kaj' 
and Vinson In the case reported by Cal- 
menson and Cldgett,^® in addition to a 
smooth sharply defined defect of the an- 
terior wall of the esophagus produced by 
the larger leiomyoma there was a small 
rounded intraluminal translucent area pro- 
duced by a second, smaller leiomyoma 
Depending on the exact anatomic location 
of the tumor in relation to the esophagus, 
it may appear as an intraluminal lesion in- 


distinguishable from a tumor of mucosal 
origin 

Differential Diagnosis In spite of all 
the difficulties that may arise, the differen- 
tiation of a benign tumor from a malignant 
new growth depends primarily on the well- 
circumscribed, intraluminal translucent 
area produced by the lesion, with a smooth 
contour of the wall of the esophagus and 
an intact mucosa Mobility of this area also 
favors the diagnosis of a benign tumor 
attached by a pedicle 

In malignancy of the esophagus, as will 
be discussed more fully later, the contour 
of the wall as a rule is irregular and rigid, 
the mucosal folds are destroyed, and a 
proliferating mass, if present, extending 
into the lumen, produces translucent areas, 
frequently of a finger-printing type and 
irregular m outline Moreover, a mass of 
this nature is fixed and is not apt to exhibit 
evidence of change of position within the 
esophagus 

Tianslucent aieas within the esophagus 



Fig 65 (A, Lejt) Benign tumor of the esophagus Note the well-rounded 
translucent area produced the tumor within the confines of the distal 
end of the esophagus (B, Right) Same patient The tumor is obscured by a 
large amount of barium Note also the dilatation of the esophagus, apparently 
produced b\' occlusion of the lumen by the tumor 
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ma> be caused bj s%\allo\\ed air trapped 
within the column of barium The difteren 
tial diagnosis, however, should offer no dif 
ficult}, as translucent 2 ones produced in 
this manner are of an inconstant character 
and ma> not be demonstrated on re exami 
nation Under fluoroscopic control the 



swallowed air may be noted passing through 
the course of the esophagus into the stem 
ach 

Jlbtstratnc Case The following is an 
example of a benign tumor of the esoph 
agus 

S F, female aged 50 For about 8 \ears 
this patient had been complaining of at 
tacks of substernal pam radiating to the 
back These attacks might occur at any time, 
without any relation to meals At times, the 
pain was extremely sevtre On one occasion, 
the pain lasted throughout an entire night 
fmaliy becoming so severe that she thought 
she was dying She vomited at times There 
was never a history of dysphagia Her weight 
fluctuated from time to time weight loss 
being only temporary and followed by gam 
m weight 

Roentgen examination of the esophagus 
(Fig 65 \) revealed a rounded translucent 
shadow at the cardiac end, having the char 
acteristics of a benign tumor Note al«o that 
Figure 65 B shows the esophagus to be mod 
erately dilated Owing to the large amount of 
barium present, the tumor is obscured 


Fic 66 (A, Top) Leiomyoma of the 
esophagus Note the fairly sharply de 
fined concave defect of the anterior wall 
and the «oft tissue shadow extending 
beyond the confines of the esophagus 
produced by the tumor 



Fig 66 (B Lejt C Center and D Right) Same patient as is shown in Figure 66 A 
Different views of the tumor removed at operation 
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Repeated esophagoscopic examinations re- 
vealed a pol}^! 36 cm from the upper incisor 
teeth and originating from the anterior wall 
of the esophagus A biopsy was done Histo- 
logic examination revealed no evidence of 
malignancy 

The dilatation of the esophagus seen in 
Figure 65 B may best be explained by a 
temporary mechanical blockage of the 
cardiac opening by the polyp This may 
also explain the clinical symptoms of re- 
current attacks of severe substernal pain 
and vomiting 

A benign intramural extra-mucosal tumor 
of the esophagus is illustrated by the fol- 
lowing fully controlled case 

J S , male, aged 54 (patient of Dr Tolk) 
The patient gave a 3 months’ history of con- 
stant epigastric pain, worse, however, shortly 
after meals It was relieved by belching and 
the application of heat In addition, he com- 
plained of a feeling in the midchest as if swal- 
lowed food could not go down He had lost 12 
pounds 

Physical examination was essentially nega- 
tive 

Roentgen examination of the esophagus 
(Fig 66 A) revealed the following features 

1 A fairly smooth, localized, concave de- 
fect involving the midportion of the anterior 
wall 

2 This area nas observed to show slight 


changes in its contour in various films The 
posterior wall of this segment of the esophagus 
was entirely normal, and peristalsis traversed 
this region 

3 Of great importance was the fact that 
an elliptically shaped, soft-tissue shadow oc- 
cupied the area of the concave defect 

4 Particularly significant was the fact that 
this elliptical shadow extended heyond the 
confines of the lumen of the esophagus itself 

Based on these findings the diagnosis was 
made of a benign, submucosal tumor displac- 
ing the mucosa toward the opposite wall of 
the esophagus and at the same time extending 
beyond the confines of the esophagus itself 
It was also stated that this tumor would 
prove to be a leiomyoma of the midportion of 
the esophagus 

The patient was operated on by Dr Nissen 
Through the left thoracic cavity the esophagus 
was ex^DOsed, revealing a large, hard tumor 
occupying its midportion approximately be- 
tween the level of the bifurcation and the 
inferior border of the aortic arch The muscu- 
lar layer of the esophagus overlying the tumor 
\xas incised It then became evident that the 
tumor did not infiltrate the muscular layer, the 
submucosa or the mucosa The tumor was dis- 
sected out, leaving the mucous membrane in- 
tact The appearance of the tumor is shown 
in Figures 66 B, C and D 

Histologic examination of the tumor cor- 
roborated the preoperative diagnosis of 
leiomyoma 
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Malignant Lesions of the Esophagus 


Carcinoma of the esophagus ma}'^ be clas- 
sified mainly according to two types The 
first IS the scirrhous variety In its earliest 
stages this is submucosal m location, caus- 
ing a protrusion of the mucosa into the 
lumen Its gradual encroachment finally 
produces an annular stenosis At a later 
stage there may be invasion of the lumen 
and ulceration of the mucosa 

In the second tj'pe, there is an encroach- 
ment on the lumen of the esophagus by an 
expansive type of growth with an irregular 
cauliflowerlike contour and secondary ulcer- 
ation Stenosis is produced by occlusion of 
the lumen Peristalsis is absent, the wall 
becomes rigid, and the lumen is narrowed 
There is a greater tendency in this t5'pe of 
malignant lesion for destructive changes 
to occur As the result of the breaking doum 
of the tumor, there may be an increase in 
the lumen of the esophagus and a tempo- 
rar}'^ alleviation of symptoms due to ob- 
struction Malignancy of the esophagus 
remains localized for a long time 

The carcinoma may also invade any of 
the neighboring structures, either through 
extension of the grouth or because of per- 
foration The carcinoma may invade the 
wall of tlie trachea or the bronchi It may 
reach the cardiac area, Uie pericardium, the 
pleura and the lungs The adventitia of the 
aorta may be infiltrated The vertebrae 
may be invaded and destro3'ed Tumefac- 
tion entering the vertebral canal may com- 
press Uie spinal cord and lead to fatal 
paraplegia 

iMetastatic spread bj”^ wa^' of the lym- 
phatics and blood vessels may invohe the 
l3'mph nodes, the liver, the lungs, the kid- 
nevs. the adrenals, the pancreas and the 
bones 


ROENTGEN DIAGNOSIS 

A knowledge of the underlying pathology 
leads to a clearer understanding of the 
roentgen deformity’’ of the esophagus pro- 
duced by malignant lesions in this region 
When the infiltrative process is limited to 
the wall of the esophagus, the contour is 
irregular, the wall appears stifi, peiistalsis 
is absent, and the lumen is narrowed The 
mucosa shows abnormalities as a result of 
the submucosal infiltration and secondary 
ulceration Proximal to the obstruction, the 
esophagus becomes dilated In the prolifera- 
tive type of malignant new growth, the 
lumen becomes directly^ invaded, the mu 
cosa is destroj'ed, and irregularly outlined 
translucent areas are present within it 
Almost invariably there is an associated 
irregularity in the contour of the involved 
region, and the evidence of adenomatous 
invasion is associated with destructive 
changes produced by infiltration of the wall 
itself In such cases, also, the lesion leads 
to a narrowing of the lumen and dilatation 
of the esophagus proximal to the site of 
involvement. 

The dilatation of the esophagus, however, 
IS never \ery^ great and never readies the 
degree seen in those cases of obstruction 
produced by a lesion that is benign Iwo 
reasons explain this fact In the first place, 
a patient ivith malignancy of the esophagus 
does not survive sufficiently long for ex- 
treme dilatation of tlie esophagus to lake 
place The second reason is that, owing to 
the breaking dowm of the tumor, the ob- 
struction IS usually incomplete IVhen the 
obstruction is due to a benign lesion, how- 
ever, as in cardiospasm, the condition may 
progress for many years Moreover, tic 
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obstruction is more netrlj complete, and no 
canalization develops, as in the breaking 
doun of the tissue of a malignant tumor 
It is for this reason aUo that the degree 
of dilatation of the esophagus and the e\i 
dence of obstruction ma> show considerable 
diminution at times in the case of a malig 
nant lesion The sloughing of a large mass 
may eliminate the cause of obstruction 
While, as a rule, malignant lesions of the 
esophagus are single, m rare instances two 
malignant lesions may be present with 
evidence of normal intervening tissue as 
determined both roentgenologicallv and on 
pathologic examination 
Another important roentgen finding is 
due to the fact that malignant lesions of the 
esophagus may perforate neighboring tissue, 
and particularlv a bronchus Under such 
conditions an irregularly outlined barium 
shadow will be seen extending beyond the 
confines of the growth itself for a variable 
distance In those cases in which the 
bronchus has been perforated bv the 
growth barium will be noted making its 
exit through the fistulous communication 
and outlining the tracheobronchial tree 
In this connection, it is important to re 
member that, as a result of the stenosis 
produced by the new growth, particularly 
when this is high in location, there may be 
a regurgitation of barium up into the 
pharynx and then into the trachea and the 
bronchi Unless the patient has been fluoro 
scoped with considerable care the findings 
may be misinterpreted as being thi result 
of an actual fistulous communication be 
tween the esophigus and the trachea or the 
bronchus By observin., the behavior of the 
esophagus as the patient drinks the barium, 
It may be possible to determine which of 
th< two factors is at fault When a fistula 
IS pre,ent, the actual exit of the barium 
from the new growth may be noted Be 
cause of the danger that the patient with 
a stenosing malignant lesion may regurgi 
tale the barium during examination it is 
important that only a small amount be 
administered A teaspoonful of the barium 
acacia mixture may be sufficient and, as 


previously emphasized, if clinical evidence 
of stenosis is marked, a thinner barium 
water mixture, possibly only slightly thick 
ened with acacia, may be employed 

In some cases, it is possible for a tracheo 
esophageal fistula to be present and yet go 
unrecognized roentgenologicallv Either the 
area of communication mav be extremely 
small or it may be so walled off by edema 
and inflammation as to defy detection 

Differential Diagnosis The differential 
diagnosis between a benign and a malignant 
tumor has been considered previously in 
the discussion of benign tumors of the 
esophagus 

Ordinarily the differentiation from cardio 
spasm should offer no difficulties Mahg 
nant invasion may occur almost any 
where m the course of the esophagus, 
although the site of predilection is more apt 
to be at the points of normal constriction 
In cardiospasm, the lesion is limited to the 
cardiac end of the esophagus Limitation of 
a malignant infiltration to the cardiac end 
of the esophagus dots occur, but such 
localization is not common, except as an 
extension from a carcinoma of the cardiac 
end of the stomach In malignancy there is 
irregularity of contour and destruction of 
normal mucosal folds In cardiospasm, the 
contour is extremely smooth and tapers to 
a fine line Food retention may produce 
irregularity of contour in cardiospasm and 
this IS one reason why the patient being 
examined should have had no food for at 
least 12 hours Re examination of the pa 
lient m such cases, if he is properly pre 
pared, will show that the irregularitv in 
cardiospasm is no longer present 

Moreover, as already stated the degree 
of dilatation of the esophagus m cardio 
spasm may be enormous In new growth 
this does not become nearly so marked If 
the dilatation is extreme one may safely 
assume that the cause is due to cardio 
spasm 

Considerably greater difficulty m differ 
ential diagnosis may arise m some cases 
when the stenosis of the esophagus is pro 
duced by the action of a corrosive ^Vhile 
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Fig 67 Carcinoma at the pharyngo- 
esophageal junction 


the effect of the corrosive may be such as 
to produce an irregularity involving almost 
the entire length of the esophagus and 
therefore readily recognizable as having 
been produced m this manner, a localized 
area of destruction and irregular narrow- 
ing may closely simulate the roentgen ap- 
pearance of a deformity produced by a 
new growth In such borderline cases the 
clinical history will be the decisive factor 
in differentiating the two conditions 

The appearance of the esophagus pro- 
duced b}^ other organic lesions of an intrin- 
sic nature will be discussed in later chap- 
ters 

lllustratwe Cases A carcinoma may be 
present at the mouth of the esophagus 

S F , male, aged 66 The patient gave a 
history of dysphagia of 18 months’ duration, 
ultimately he had difficulty in swallowing; even 
liquids He had lost considerable eight He 
stated that at the onset of his distress a lump 
had been removed from the left loi^ er cerv'ical 
region and that examination showed this to 
be malignant 

Physical examination revealed a pallid, 
white male, showing evidence of recent w'eight 
loss. An operative scar w'as present in the left 
lower cervical region The examination was 
otherwise essentially negative Endoscopy re- 
vealed the cricopharyngeus region to be fri- 
able and bard A biopsy was taken from the 
area of apparent tumefaction 


Fig 68 Carcinoma of the esophagus 



The pathologic diagnosis w’as squamous- 
cell carcinoma of the esophagus 

Roentgen examination (Fig 67) revealed 
complete obstruction to the flow of barium at 
about the junction of the hypopharynx and 
the esophagus, wuth a cone-shaped defect 
The roentgen diagnosis, then, w'as that a 
mass W'as causing obstruction at the pharyngo- 
esophageal junction Pathologic examination, 
as noted above, showed the tumor to be a 
squamous-cell carcinoma 

The next case is that of a carcinoma of 
the proximal portion of the esophagus 


A W, male, aged 52 The patient had 
implained ol increasing dysphagia for - 
onths Prior to that he had complained of a 
oductive cough, occasional night sweats 

id weakness , 

Roentgen examination of the chest show'ea 
ronic pulmonary tuberculosis 
Esophagoscopy showed a new growth /u 
1 from the teeth The grow'th was irregular, 
m, cauhflowerhke in appearance, bleeding 
idily to the touch Biopsy showed the lesion 
be a squamous-cell carcinoma , , i 
Exploratory thoracotomy revealed the loi- 
ving facts From the aortic arch upward 
= periesophageal tissues were invaded, ana 



Fir 69 Circinoma of the e opha^us 


the esophagus was fi^ed by innammatoty and 
probably neoplastic ti-suc The hiltis of the 
•eft lung Was also adherent in this area The 
condition was regarded as inoperable, and the 
chest was closed without drainage 
Roentgen examination of the esophagus 
(Fi^ 68) resealed an irregular annular nar 


nutc amounts The swallos cd food s as re 
gur„ita(cd almost at once He had lost 30 
pounds in the preceding 3 weels 

The patient was marlrdly tmaaaled 
The l*ft pupil \ as larger than the ri,ht and 
Ijoth s ere of irregular contour There was a 
feclm^ of resistance, due to a ma«s deep in 
the neef 

Fsophago copy showed a large fungating 
mass in the proximal portion of the esophagus 
The diagnosis on micro'-copic erammation 


rowing at the junction of the upper and the 
uiiddle thirds with destruction of the normal 
muco«al markings classical esidence of a new 
growth 

\\Titn the carcinoma of the e opha^u-» !•> 
hi>,h m location the pharynx may be dis 
tended \ ith barium This is illu tratfd by 
the following ca. e 

L L , milt a,,ed 67 \bout 2 months be 


was squamoua-ccll carcinoma 

Pwnt cn examination (Fu 69) rescaled 
esidcncc of an annular malignant le«ion vilb 
marVed obitmction involving the proximal 
portion of the esopha.us about 1 inch di-^tal to 
the pharyn-o e«opha_eal junction As a result 
of the nb truUion the entire pharynx 
distended y ith barium 'Note that the e«opha 
guo proximal to the area of narro^vin, is dis- 
tended in «uch a way that it simulates the 
appearance of a diverticulum 



Fig 71 Carcinoma of the cardiac end 
of the esophagus 


The following is an example of carcinoma 
of the middle third of the esophagus 

J M , male, aged 58 This patient gave a 
4 months’ history of difficulty in swallowing, 
this gradually increased in severity and 
eventually became very painful Pain was ret- 
rosternal and radiated down to the epigas- 
trium Occasionally he vomited the food just 
eaten He had lost 40 pounds Esophagoscopic 
examination revealed the following The 
esophagoscope was passed to a point 29 cm 
from the upper margin A fungatrng soft mass 
was seen obstructing the lumen A small 
bougie was passed below this obstruction- A 
specimen was removed for biopsy The patho- 
logic diagnosis was squamous-cell carcinoma 
of the esophagus 

Roentgen examination (Fig 70) revealed 
a diffuse narrowing of approximately the 
middle third of the esophagus, with irregularly 
outlined translucent areas within this region 
There was moderate obstruction of the esopha- 
gus above the area of involvement The roent- 
gen diagnosis was carcinoma of the esophagus 

Less commonly a carcinoma of the esoph- 
agus may be limited to the cardiac end, as 
in the following case 

J G, male, aged 63 This patient com- 


plained of the sudden onset of cramps in the 
epigastrium 7 weeks before admission to the 
hospital At the time of admission, the pain 
was continuous and was aggravated by eating 
Vomiting had continued until 2 weeks before 
He had extreme difficulty m swallowing and 
could retain only water He lost 15 pounds in 
2 months 

At operation, a hard, annular tumor sur- 
rounding the cardiac portion of the stomach 
was found It extended downward from the 
diaphragmatic opening for a distance of about 
6 cm along the circumference of the stomach 
There were many small, nodular white masses 
in the liver, evidently secondary deposits from 
this growth 

Roentgen examination of the esophagus 
(Fig 71) revealed a moderate degree of ob- 
struction at Its junction with the cardiac end 
of the stomach There was considerable irregu- 
larity of contour at the cardiac end, which is 
characteristic of new growth 

Rarely, multiple malignant lesions of the 
esophagus may occur The following is an 
example of this 

F. W., male, aged 49 About 6 weeks prior 
to his admission to the hospital, this patient 
had begun hiccoughing at about 2 pm, con- 
tinuing for about 2 hours This had recurred 
almost every afternoon since the onset It was 
occasionally relieved by drinking from 2 to 
3 glasses of w'ater The patient lost 36 pounds 
m 2 months Esophagoscopy revealed a defi- 
nite annular constriction about 12 cm below 
the cricopharyngeus muscle The area was pale 
and friable and it bled easily Gastrostomy re- 
vealed that the stomach was markedly dilated 
There w'ere firm, nodular masses extending 
along the lesser curvature of the stomach to 
the duodenum 

The autopsy revealed the following "Op- 
posite the bifurcation of the trachea on that 
surface of the esophagus, there is a large ulcer- 
ated, indurated, necrotic lesion about 7 cm 
by 4 cm in size The ulcerative process has 
extended to, but not into, the trachea and 
aorta All but a small portion of the circum- 
ference of the esophagus is involved in this 
lesion A similar lesion involves the esophagus 
at the cardiac orifice of the stomach and ap- 
pears to have extended down into the fundus 
of the stomach, at which point it is perforated 
posteriorly into the lesser peritoneal cavity 
“Microscopic examination of the esopna- 
geal tumor showed ulceration of the epithelium 
and invasion of the musculans, with tumor 
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cells singly and in masses The cells were 
polyhedral, variable in size and granular The 
nuclei were large, oval or circular Mitotic 
figures were fairly common 

The diagnosis was “transitional-cell epi- 
thelioma ” 

Roentgen e\amination revealed an irregu- 
larly outlined, markedly narrowed area of the 
esophagus involving the middle third There 
was considerable dilatation of the esophagus 
above this region (Fig 72 A) The lower third 
of the esophagus again assumed a normal ap- 
pearance as far as the cardiac end In this 
region there was evidence of neoplastic infil- 
tration Particularly significant was a translu- 
cent area at the extreme cardiac end of the 
esophagus, encompassed on either side by a 
thin stream of barium, which was best seen 
in the examination of the stomach (Fig 72 B), 
indicating a second tumor 


A serious complication of malignancy of 
the esophagus is the development of a 
fistula into the periesophageal tissues (Fig 
73) This may ultimately perforate into 
adjacent structures, particularly into the 
trachea or bronchus (Fig 74) 

A fistulous communication between a 
malignancy of the esophagus may be pres- 
ent and yet may not always be demon- 
strable roentgenologically This is seen in 
the following example 

About 6 months before his admission to the 
hospital, this patient, for the first time, had 
had difficulty in swallowing solid food Swal- 
lowing was accompanied by pain in the chest 
Occasionally he had difficulty with liquids as 
well He vomited on several occasions, but the 
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was found subsequently at autopsy 
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\omitus was ne\er bloodv He lost 15 pounds 
in 6 weeks His temperature was 101® T 
Esophagoscopic etamination reaealed a car 
cinoma in\ohmg the bronchi and the esopha 
gus At the point of the fistula, tlu lumen was 
narrowed A gastrostom> was done 
The autopb> revealed the following About 
7 cm below the epiglottis the mucous mem 
brane of the esophagus is discolored and ul 
cerated, and the tiSsUes are in“kastic and bard 
Carcinomatous change is rather eatensne en 
circles the esophagus completel> and extends 
over an area distally of from 6 to 7 cm Crjpts 
and pockets have been formed m the eso 
phageal wall irregularly throughout the tumor 
The lumen of the esophagus is only moder 
ately constricted over the affected zone Near 
the lower portion of the tumor is a perforation 
having diameters of 1 cm by Oo cm , which 
communicates directh with the trachea about 
3 cm above the tracheal bifurcation \t the 
point of perforation, as well as throughout the 
tumor zone the trachea is densely fused to 
the esophageal wall, the adhesed area being 
stone hard and inelastic 

The microscopic examination of the esoph 
agus showed the squamous cell epithelial lining 
to be missing m many places Where it is pres 
ent it IS orderly and regular The subepithelial 
stroma is greatlv thickened and densely in 
filtrated with lymphocytes, fibroblasts and 
plasma cells m several areas the squamous 
cell lining is replaced by masses of amorphous 
necrotic tissue, throughout which no malignant 
tissue can be distinguished The diignosis 
IS chronic inllammatory tissue with necrosis 
(postradiation) Cervical Kmph nodev The 
lymphoid tissue is generally spar&e through 
out and the fibrous tissui prominent Several 
zones are seen where the lymph structures 
ate completely replaced bv nests of invading 
epithelial cells which appear definitely squa 
mous in character This indicates metastatic 
carcinoma ” 

The tracheo esophageal fistula was evi 
denify the result of the perforation of a 
sqiwmous cell carcinoma of the esophagus 

Radiographic examination (Big 75 \) re 
lealed an area of malignant infiltration at tht 
junction of the upper and middle thirds of the 
CMphagus with barium outlining the trachea 
at about the site of the infiltration It was in 
cresting to note that a roentgen examina 
7 esophagus made 5 days later (Fig 
J c) failed to show any barium within the 
rachea Therefore it was believed that the 
appearance at the time of the first examina 
ion was the result of regurgitation of barium 
rom the esophagus by way of the pharynx as 



Fig 76 Marked irregular infiltration 
of the upper portion of the esophagus 
produced by a tumor of the thymus 


a result of the difficulty in swallowing How 
ever as shown on the esophagoscopic examina 
lion and on autopsy an actual esophageal 
tracheal fistula (Msted One must assume 
therefore that at the time of the second radio 
graphic sludv the zone of fistulous communi 
cation was temporarily occluded m some man 
ner possibly by inflammatory patholo^^y or by 
a particle of food which had become lodged 
at the fistula 

\ rare tvpe of malignant mfiltr ition of 
the esophagus is that produced by second 
ary invasion from a primary lesion external 
to the esophagus The following is a case of 
this nature 

J R male aged 29 For 3 years this patient 
had complained of a lump m the left side of 
his neck which gradually became considerably 
enlarged There was no discharge Caseouc 
material "as obtained on aspiration Esopha 
goscopy and bronchoscopy revealed constnc 
tion of the trachea and of the lumen of the 
esophagus A biopsy taken from a small mass 
in the esophagus revealed a transitional cell 
sarcoma, which was considered to be sec 
ondary to a malignant tumor of the thymus 
Following a course of roentgen and radiuiq 
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therapy, the size of the mass, which previously 
had grown from the left side across the supra- 
sternal space to involve the right base of the 
neck, became considerably i educed in size 
Partial resection of the mass was earned out 
It was found to extend from underneath the 
left lobe of the thyroid down to the anterior 
mediastinum The pathologic report of the re- 
sected mass was transitional-cell epithelioma 
The w'ound healed but left a few draining 
sinuses A small mass developed m the left 
supraclaviculai region, which appeared like 
an abscess and yielded a large amount of 
purulent material after being incised The next 
day air and gastric contents passed through 
the sinus Apparently, this was an esophageal- 
tracheal fistulous sinus 

Roentgen examination of the esophagus 
(Fig 76) revealed marked infiltration of the 
uppei portion, with numerous irregularly out- 
lined translucent areas apparently secondary 
to the invasion of the tumor of the thymus 

As a rule, malignancy of the esophagus 
IS of primary origin Metastatic spread to 
the esophagus from a primary carcinoma in 
a distant location is very rare Von Reck- 
linghausen^ described a myxochondrosar- 
coma of the tibia which showed generalized 
metastases associated with implantation in 
the esophagus Spiegelberg’s case^ was a 
melanosarcoma of the left eyeball, followed 
by death 13 months after enucleation In 
addition to generalized metastases, the 
autopsy disclosed implantations in the 
esophagus 

Gross and Freedman^ described a case of 
an obstructing tumor of the esophagus 
which was due to a metastatic implantation 
from a primary carcinoma of the prostate 

ToresoM described the findings in three 
patients autopsied at the Pathological In- 
stitute of McGill University in which 
metastatic carcinoma of the esophagus was 
found originating m a primary lesion else- 
where In two cases, the primary lesion was 
a caicmoma of the breast, in the third case, 
a histoid teratoma with embryonal carci- 
noma of the testis All three patients had 
developed dysphagia before death, and the 
autopsies showed that metastatic lesions 
had occluded the esophagus 

Differential diagnosis on the basis of the 


roentgen evidence between a primary lesion 
and one of metastatic origin cannot be made 

Rarely, a carcinoma may develop at the 
site of a benign stricture of the esophagus 
Benedict,''’ in a survey of the literature, 
found reports of 31 cases of carcinoma de- 
veloping at the site of an originally benign 
stricture of the esophagus To these he 
added 2 cases of his own Of all these cases 
16 occurred in strictures which had re- 
sulted from lye 

Smeoma of the Esophagus Sarcoma of 
the esophagus is rare Chapman in 1877® 
leported the first case of a tumor which had 
occluded the esophagus and at autopsy 
proved to be an oval and spindle-celled 
sarcoma The spmdle-celled sarcoma re- 
ported by Target! in 1888^ is preserved 
in Guy’s Hospital Museum and is the first 
example of this type of lesion recorded in 
the transactions of the Pathological Society 
of London. Although the number of re- 
ported cases has gradually increased, sar- 
coma of the esophagus may still be con- 
sidered a very rare disease The most 
unusual type is the leiomyosarcoma first 
reported by Howard ® 

As already noted (page 102), sarcoma 
of the esophagus may simulate the appear- 
ance grossly and roentgenologically of a be- 
nign, intraluminal, polypoid tumor and even 
be possessed of a pedicle In many cases, 
however, the deformity produced by the 
lesion is indistinguishable from that of 
carcinoma 

The spindle-cell sarcoma reported by 
Tanew'-* was found at autopsy to be a poly- 
poid tumor wnth a pedicle attached to the 
left pyriform sinus However, the roentgen 
deformity produced by the tumor was very 
irregular and not distinguishable from a 

carcinoma ^ 

Similarly m the case reported by Cottet 
of a sarcoma of the esophagus, the roentgen 
deformity was indistinguishable from a 
carcinoma, although the resected specimen 
was polypoid and intraluminal 

In the rhabdomyosarcoma of the esoph- 
agus reported by Thorek and xXeiman the 



References 117 


radiognphic appearance ams also indis 
tmgui'ihable from an infiltrating carcinoma 
An extremeh rare t\pe of tumor is the 
pnmar\ melano'^arcoma of the esophagus 
described b\ Burnett and St John The 
roentgenogram shoned evidence of an ob 
structive neoplasm at the cardiac end of 
the esophagus There were no distinguish 
ing features The nature of the tumor was 
discovered on histologic examination of the 
resected specimen There were onlv 4 other 
cases of a melanosarcoma of the esophagus 
reported in the literature 
The follow ing is a ca e of sarcoma of the 
esophagus 

llhntrati c Case P F male aged 66 The 
patient gave a 7 months’ histor> of djsphagia 
at first limited to solid foods but later extend 
mg even to liquids He had lost 45 pounds 
during this time 

Esophagoscopj revealed a sloughing mass 
on the posterior wall involving both lateral 
walls of the esophagus about the middle third 
There was almost complete obstruction of the 
lumen 

Pathologic examination of a biops> speci 
men removed through the esophagoscope was 
reported as follows 'Microscopic examma 
tion shows pieces of tissue composed of a 
tumor mass which consists of oval round and 
'Spindle shaped cells the latter predominating 
The cells show different staining properties 
the majontj are hyperchromatic The tumor 
cells are embedded m a connective tissue 
stroma which contains numerous giant cells 
and man> mitotic figures and eosmophiles 
Diagnosis fibrosarcoma 
Roentgen examination (Fig 77) showed a 
marked irregular narrowing of the esophagus 



Fig 77 Fibrosarcoma of the esophagus 


at the junction of the upper and middle 
thirds with almost complete obstruction in 
this region and secondary dilatation above the 
area of involvement 

From the roentgen appearance one could 
state only that a malignant lesion was present 
and therefore in all probability that the patho 
logic process was a carcinoma There are no 
features in the behavior of this lesion which 
might have led to the suspicion that the tumor 
was a sarcoma The diagnosis depended en 
tirelj upon the histologic characteristics of 
the new growth 
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Foreign Bodies in the Esophagus 


ROtNTGEN DIAGNOSIS 

-According to Palugvaj, Hochenegg was 
the first (1896) to demonstrate the value 
of localization of foreign bodies m the 
esophagus b> means of the roentgen raj 
He also emplojed fluoroscopic vi'^ualization 
as a guide in the removal of such foreign 
bodies 

Iglauer and Ransohoff' first called alien 
tion to the presence of air in the cervical 
tegion at the site of perforation of the 
esophagus by a foreign body Iglauer- sug 
gested the administration of a small quan 


titv of Lipiodol A streak of oil bejond the 
confines of the esophagus itself speaks for 
perforation 

McGibbon and ilather® reported tw o 
case'' in which, as i result of the perfora 
tion, there was a collection of air which dis 
placed the esophagus antenorlj Both the 
presence of the air, as well as the displace 
ment of the esophagus produced b\ it could 
be demonstrated in the roentgenogram The 
depth between cervical vertebrae and 
trachea is increased 

Nonopaque foreign bodies commonij en 
countered are chicken bones buttons of a 



Fig 78 (Left) Cup shaped defect due to obstruction of the esophagus b\ 
food 

Fig 79 (Right) A rounded translucent, intraluminal shadow produced bv 
a piece of lamb chop 
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Fig so Safety pin in the esophagus 


radiolucent chaiacter or pieces of meat 
They are usually lodged at the suprasternal 
notch In some cases, a splitting of the 
stream ma}^ be noted with a thick suspen- 
sion of barium sulfate in water, or, if the 
occlusion IS marked, there may be an arrest 
of the flow of barium After most of the 
barium has left the esophagus in those cases 
in which obstruction is only slight, there 
may be a lesidual fleck of barium sticking 
to the foreign body INIanges’' was able to 
demonstrate the thread holes m buttons 
after administering barium by the distri- 
bution of the barium over them 

Scott and iMoore^ recommended a ver}' 
thin suspension of barium m water, so as 
to diminish considerably the opacity of the 
esophagus after complete filling Through 
this thin layer, the filling defect produced 
bj"^ the foreign bod}'^ may be seen 

A foreign bodj^ sometimes may be 
demonstrable after the administration of 
a barium-containing capsule, which is ar- 
rested at the site of obstruction 
Illustrative Case An example of the de- 



Fig 81 Sword in the esophagus 


formitj' produced by the impaction of food 
within the esophagus is shown in the fol- 
lowing case 

J C , male, aged 55 This patient had a 
stricture of the esophagus as the result of 
having accidentally swallowed a solution con- 
taining lye 6 years before his admission to the 
hospital Gastrostomy was done because of 
the esophageal stricture He had been dilating 
this stricture of the esophagus for 2 years 
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preceding admission Two days before admis 
Sion, he found that he was unable to dilate the 
stricture and was unable to swallow food 
This occurred following a meal The patient 
Said that he had had m the past similar at 
tacks of difficulty in swallowing as a result of 
food hatinp become lodaed in the esopha 
gus above the stricture This patunt made a 
prompt recovery and within 3 da\s was ible 
to swallow food 

Roentgen examination (Fig 78) revelled 
a translucent area at about the midportion of 
the esophagus with a cup shaped rounded 
defect intraluminal in position preventing 
the barium above it from passing distallv 
The smooth rounded intraluminal character 
of the shadow is characteristic of a foreign 
body causing obstruction 

Figure 79 shows the irregularly mottled 
translucent area produced bv a piece of 
lamb chop stuck m the esophagus 

Almost any object mav be «tuck in the 
esophagus Figure 80 represents a safetv 
pm An unusual example of a foreign body 
IS shown in Figure 81, a sword introduced 
by the patient and occupying the entire 
length of the esophagus 

An unusual foreign body m the esophagus 
IS shown m Figure 82 The patient, A D , 
female aged 16 a psychotic, swallowed two 
coiled bed spnnp,s Radiographic examma 
tion shows one of the coiled bed springs m 



Fic 82 Note the two coiled bed 
springs, one in the esophagus and one m 
the stomach 


the esophagus ind the other m the stomach 
One bedspriHe. "’'s removed by wav of the 
esophagoscope and the other through a 
gastroilomv opening 
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Esophageal Varices 


A knowledge of the venous drainage of 
the esophagus is essential in order to under- 
^^tand the genesis of varices in this region 
In the submucosa of the esophagus there 
"'is a venous plexus from which branches 
pass thiough the muscle_ to_ an intercom- 
municating venous plexu^ oi^tlie external 
surface of the esophagus ''-From the upper 
part of this plexus, the blood drains to the 
infwior thyr oid vein s, which, "In turh~empty 
into the innominate veins From the middle 
portion the drainage is to the azygo s ve in, 
which empties into the superior yena_cava 
Theic IS also some drainage to the hemi- 
azygos \ein, but this in turn empties'inlb 
the azjgos !^'rom the lower part o f the 
esophageal plexus, the drainage is to the 
esophageal blanches _of th^ cor onary ve in. 
a trib utary of the poital vein I'f his, then, 
is of great importance, as ir"constitutes a 
communication between the portal circula- 
tion and the venous circulation of. the 
esophagus Obstruction of the venous cir- 
culation, such as might occur i n cirrhosis 
of the I^er, results in a sh unting of th e 
b lood from the portal system up throug h 
t he coronary vein and esop ha geal plexu s to 
pass via the azygos vein into tlip <;iipprin r 
vena cava Of course, the esophageal veins 
must dilate under this load, which, if 
excessive, will lead to the forrnation of 
varices T he greater the portal obstruction , 
t he~liigher up on the esophagus the vari - 
cosities are likely to exten d It has been 
noted that in cases of thrombosis of the 
splenic vein, esophageal varices may also 
form This is apparentlj^ due to the fact 
that the short gastric veins pass up from 
the splenic vein to the cardiac end of the 


stomach, and there a communication with 
the esophageal veins takes place It is thus 
apparent that thrombosis of the splenic vein 
would result in a back flow of blood along 
the short gastric veins to the stomach and 
thence up to the esophageal plexus 
The first examples of the roentgen ap- 
pearance of varices of the esophagus were 
those published by Wolf ^ He employed a 
thin suspension of barium and demonstrated 
rounded, circumscribed, translucent areas 
on the posterior wall of the esophagus pro- 
duced by the displacement of the barium 
resulting from the presence of varices The 
patient died of hemorrhage Autopsy re- 
vealed syphilitic involvement of the liver 
and spleen In the distal third of the esoph- 
agus varices were present, confirming the 
roentgen findings Wolf made the following 
additional observations of a fundamental 
nature The roentgen evidence of varices 
may disappear for a time, only to recur in 
the identical area with an identical appear- 
ance There may be associated delayed 
emptying of the esophagus Such varices 
may be demonstrable before there is any 
clinical evidence of cirrhosis of the liver 
Examination of the esophagus for varices 
IS particularly indicated when there is bleed- 
ing of unknown origin 
I', The validity of the roentgen findings m 
the diagnosis of esophageal varices was 
verified in the reports by Hjelm,- Schatzki® 
and Kirklin and Moersch ^ Of considerable 
interest were t he findings reported. , by 
Brdiczka and Tsch^ert ^ In one of the 
cases7~controlIedT^ autopsy, the veins in 
the specimen were distended with gelatin 
The esophagus was then filled with contrast 
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substance and radiographed The appear 
ance m the roentgenogram was similar to 
that obtained during life 

ROENTGEN DIAGNOSIS 
In the examination of the esophagus for 
the presence of varices admixture of equa l 
Dar ts of barium and water is employe d, 
rather than the thi ck barium acacia m ix 
t ure ot^rnaril> recommended for the dem 
onstration of o rganic lesions T his is im 
^ rtant because the thick paste m a y obscu re 
the presence of varices, particularly when 
t he> are small a ndTevT in numb er A large 
quantit> of the barium suspension should 
be avoided since it may not onlj obscure 
varices which are present, but in addition 
by Its mechanical effect it may squeeze the 
blood out of the distended veins and make 
their recognition difficult or impossible 
The thin la> er method wit h observati on 
when most of the barium has left the esoph 
ag^ may permit the varices to appW 
more cletrlr'arTfanslucent ar eas-^ If the 
barium water mixture runs through the 
e supllagus too rapidly to permit fioper 
' isualization ot the lesiohT then a banum 
ac^ia mixture as prev^usly described, 
tfiaybp substituted In some cases however 
owing to an associated obstruction at the 
cardiac end of the esophagus the simple 
barium water mixture will be retained suffi 
cientlj long for detailed study of the varices 
to be made 

While visualization of the lesion ma> be 
made during examination of the patient in 
the erect oblique position, an additi onal 
aid ma>~ be examination with the patient 
p rone 'llie esophagus is oHaerved fluoro 
scopicallj through various angles of obliq 
mtj during the cour'^e of the passage of 
rhe barium suspension into the stomach 
Films are then taken promptlj , after deter 
mining the degree of obliquit> and the 
amount of barium filling best suited for 
their demonstration 

The best time for the exp osure to be 
iBad e IS during mspiratioT T" ThV~thoracic 
veins are more distended at sucIT limes and 


clearer _evidence of the vances mav then 
be obtained 

vx** fiie first ro entgen evidence m the early 
stage of the formation of vances consists 
of a widening of the imicdsaI~folds~ as a 
result of the venous engorgeme nt 'SAs the 
indiv idual v eins enlarge, va nces ^develop 
wh ich e lev ate th e mucosa and protrude mto 
th^lumen these varices gradually in 
crease m size, the circumscribed, rounded 
defects characteristic of the condition are 
product in the roentgenogram The earli 
est manifestations of these rounded, trans 
lucent areas are to be found at the lower 
end of the esophagus As the venous con 
gestion continues, more and more of the 
esophagus takes part m the process and, in 
unusually advanced cases, the entire thoracic 
es ophagus, and rarely even the cervica l 
region, may be involved 

In some cases of varices at the lower 
third of the esophagus, the extreme distal 
end present m the abdomen may be free 
of such evidence In other cases, however, 
even this region shows definite evidence"of 
their presence 

It IS possible that the occasional failure 
of varicosities to be visualized m the region 
of the diaphragm is du e to the fact that th e 
latter, b> exerting pressuFe upon the ^oph 
a^,~may expr ess the blood from th ese 
vessels so that they cannot be s een 

In addition to the small rounded, beaded 
areas, intraluminal in position and occupy 
ing as a rule the distal portion of the 
esophagus, there may be abnormall} prom 
inent longitudinal folds, apparently repre 
sentmg swollen portions of the veins (free, 
however, of actual varicosities at the mo 
ment of examination) 

Besides the alterations of the mucosal 
relief within the lumen the contour of the 
esophagus itself may also be irregular in 
outline as a result of the formation of 
vances 

There raav be ob<5truction at the cardiac 
end of the esophagus, with delav m the 
exit o f the ba rium and moderate secondary 
dilatation The mdsnikely causes' the 



124 Esophageal Varices 


' actual meclianical presence of the varices 
themsch es, which partially occlude the 
lumen 

\ comparison of different exposures made 
in rapid succession may show considerable 
\ariation in the appearance produced by 
the varices Such inconstancy of appearance, 
far from indicating that no real organic 
disease is present, is evidence that actually 
favors tlie diagnosis of varices for the fol- 
lowing reasons The presence or absence of 
these tianshicent, beadhke areas depends 
on the degree of engorgement of the blood 
vessels at the time of examination This will 
be influenced by the peristaltic activity of 
the e=^ophagus Small varices may be com-i 
pletely stripped of their blood during pen- 

i1m 3 and therefore may fail to show at' 
lint particular moment In later stages, 
pf'-tabn mav strip only the varices in 
t!u upper portion of the esophagus As the 
I'i'iMi I liters the lower varices, these may 
beco lie markedlj distended and may show 
III 111 even inoie exaggerated foim There- 
lore .niwidcrablc change in the loentgen 
appearance of esophageal v'ances may take 
place in difierent observations over a period 
of a few seconds 

\s already noted, the degree of distention 
of the thoracic veins will vary with the 
respiratory phase, so that roentgenograms 
taken during inspiration will show more pro- 
nounced manifestations of their presence 
If exposures hav'e also been made during 
expiration, this will be a factor in causing 
a variation in the relative prominence of 
the roentgen findings And, as previously 
stated, the ingestion of a large amount of 
barium may also force blood from the 
varices and therefore be another factor in 
causing variations in their relativ'e promi- 
nence 

In some cases, an examination may be 
made for suspected varices after hemorrhage 
has occurred Failure to find roentgenologic 
evidence at this tune does not rule out their 
presence but mav mean that the exsan- 
guinating process has emptied the varices 
in sucli a wav that they no longer protrude 


into the lumen, with the production of their 
characteristic pattern of the relief picture 
Clinically, the demonstration of esophag- 
eal varices may be of considerable signifi- 
cance They may be demonstrable at a time 
when cirrhosis of the liver cannot be shown 
in any other way, either by the presence 
of ascites or positiv^e liver-function tests In 
the case of a tumor of doubtful origin in 
the region of the spleen, the demonstration 
of varices in the esophagus would indicate 
that the tumor is actually splenic in origin 
The demonstration of varices may also ex- 
plain the cause of hemorrhage in an Indi- 
vidual exhibiting no fralik evidence of 
disease and in whom examination of the 
stomach and intestines is roentgenologically 
negative A knowledge of the presence of 
such varices will also guard against the in- 
discriminate use of the stomach tube 
Essential Roentgen Findings The es- 
sential findings, in the roentgen demonstra- 
tion of esophageal varices are therefore 
*l^^he presence of rounded, translucent 
areas, beadhke in appearance and usually 
involving the distal portion of the esopha- 

lere may be momentary variation in 
the appearance of these areas primarily as 
a result of peristaltic activity, that being 
the most important factor beyond the con- 
trol of the examining physician 
As a rule there shoi^ be no difficulty in 
differential diagnosis tr apped globules of 
ai r can be recognized readily by the ir in- 
constancy an d because of t he fact that their 
continuous change in position and their 
final entrance iiTtb the stomach may be 
noted during fliinrnsrnpic examin ation 
As a rule, diagnostic differentiation from 
a malignancy should offer no serious diffi- 
culty In the presence of esophageal varices 
peristalsis is intact, and the rounded, trans- 
lucent areas show variations m prominence 
in different films as a result of those fac- 
tors which have already been considered 
In malignancy, the contour is irregular, 
rigid and free of peristaltic activity Any 
invasion of the lumen by a proliferating 
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Fig 8S (A, Lc/i) Eisophageal \aricei (B, Le^t center) Same patient \ote the \atia 
tion in the appearance produced hy the \an<es (C, Right center) Same patient Note 
further \ariation in the appearance produced b> the \aticeb (D, Right) Same patient 
Note that the appearance produced b> the \ances is diflerent in each observation This 
IS characteristic of the deformit> produced b> esophageal varices 


new growth produces irregularly outlined 
translucent areas ordinarily lacking the 
beadlike arrangement of varices Moreover, 
the appearance is identical in the different 
films and is not influenced either b> pen 
stallic activity or by variations in the re 
spiratorj phase during which exposures 
have been made 

Illustratne Cases J T, male aged 31 
During the previous ly da>s before admis 
Sion, this patient had been vomiting blood 
and passing tarr> stools In addition, he had 
had pain which was sudden in onset and 
present m the eoigastnum and periumbilical 
region It was colickv in nature He had had 
no previous epi'iodes of this kind 
Fhjsjcal examination revealed the presence 
m ascites The spleen was markedl> en 
larged The liver was not palpable There 
^as a Severe hypochromic anemia Ihe spleen 
^as particularly palpable after the ascites had 
diminished under treatment with ammonium 
chloride and mercupurm It was then pal 
pable fue nngers breath below the left costal 
margin 

Esophagoscopic examination showed evi 
ence of varices in the distal third of the 
esophagus 

R^ntgenographic examination (Fig 83 A 
’ j revealed numerous irregularly 

ounded, translucent areas intraluminal in 
location and primarily limited to the cardiac 


end of the esophagus The various films show 
a marked alteration m the mucosal relief pic 
ture due to the momentarj changes m the 
degree of distention of the vancps At times 
the translucent areas appear as if outlining 
a tortuous vein m the course of which mav 
be noted small rounded beadlike protu 
berances At times also ‘lome of the trans 
lucent areas appear as shirplj punched out 
defects of contour 

Variations in the mucosal relief of the 
esophagus are aUo illustrated bv the fol 
lowing case 

D C male aged 70 Three >ears pre 
viouvI> the patient had been admitted to the 
hospital after having vomited a considerable 
amount of blood At that time he gave a 
history of having had abdominal paracentesis 
on five occasions He again had a recurrence 
of vomiting of blood the following vear One 
week before admission he developed fluid m 
the abdomen requiring paracentesis \bout 3 
quarts of fluid were removed His abdomen 
however continued to distend because of the 
prompt reaccumulation of fluid He had had a 
suprapubic cjslostomv for carcinoma of the 
prostate 6 years before 

Physical examination revealed marked ab 
dommal di-'tention due to fluid and a su 
prapubic lube draining the bladder On recta! 
examination there wa» a large nontender 
irregular nodular prostate The patient 




Fig 84 (A, Left) Esophageal varices Note the beadlike translucencies in the mid- 
portion (B Center) Same patient Note the variation in the appearance produced by 
the varices (C Same patient Autopsj specimen Note the probe inserted into the 

opening in the \ein from which fatal bleeding occurred 




m 






Fig 85 (A, Le]t) Esophageal vances Note the translucent areas at the cardiac end 
(B, Right) Same patient Roentgen appearance of the esophageal veins in the autopsy 
specimen after injection with barium suspension 
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Fig 86 (A, Left) E«ophi2eal varices (B 
the pattern produced by the varices Note al 
to the distortion produced bj the varices 


'omited blood on a few occasions while in the 
ospital and died m spite of transfusion 
Autopsy revealed a carcinoma of the pros 
^te with urethral obstruction and a porlal 

cirrhosis of the liver 

'\ith regard to the gastrointestinal tract 
6 report was as follows The esophagu 
presents in its lowermost end several tortuous 
cevated, linear areas due to underljing van 
ose veins At several small points small blood 
° ® noted and pressure on these dilated 
ms displaces the blood clot and forces 
ood into the esophagus 



Right) Same patient Note the changes in 
o the transition from normal mucosal folds 


During his final brief hospitalization of 8 
dd>s before death this patient s ph>sical con 
dition precluded any roentgen studies How 
ever roentgen examination of his esophagus 
had been made 3 years before this last ad 
mission 

Figure 84 A showed a superficial irregu 
lant> m the contour of the distal half, with 
an elongated translucent area hugging the 
antenor wall At about its midportion are 
several rounded beadlike translucencies 
and proximall> an elongated translucent 
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Fig 87 Esophageal varices Note the 
dilatation of the esophagus, as well as 
the translucent areas produced by the 
varices 


area Figure 84 B showed the appearance 
of the esophagus at another stage when 
the distal portion was narrowed and an 
elongated, centrally located translucent zone 
was present in this region The rounded, 
beadlike translucent areas previously de- 
scribed nere again present, although there 
vas a slight change in their configuration 
Proximal to this region was a vaguely out- 
lined, elongated, centrally located trans- 


lucent zone with very small, rounded areas 
in its course The entire picture was that 
of esophageal varices and explained the clin- 
ical symptomatology, the ascites and the 
vomiting of blood Figure 84 C showed the 
appearance at autopsy with a probe through 
an opening m a distended esophageal vein 
from which the bleeding had occurred 

Short, elongated areas of translucency 
with deformity of the contour produced by 
varices is illustrated by Figure 85 A in the 
case of S V These findings were transient, 
however, and there was considerable vari- 
ation during the course of examination The 
diagnosis of varices was controlled by au- 
topsy findings Figure 85 B showed the 
roentgen appearance of the esophageal veins 
m the autopsy specimen after injection with 
a barium suspension 

The transition from normal mucosal folds 
to the distortion produced by varices is illus- 
trated by the next case 

M L , female, aged 52 The patient gave 
a 5-week history of generalized abdominal 
discomfort, vomiting and moderate weight 
loss During the preceding 5 days she noticed 
a swelling of the abdomen Physical examina- 
tion revealed evidence of ascites, enlarge- 
ment of the liver, engorgement of the cervical 
veins and moderate ankle edema She had 
severe secondary anemia 

The roentgenographic examination (Fig 
86 A and B) showed classical changes m 
the distal half of the esophagus produced by 
esophageal varices Figure 86 A showed a 
beadlike arrangement along the course of 
the distal portion of the esophagus near its 
anterior wall In Figure 86 B considerable 
change in the deformity is seen, a charac- 
teristic of esophageal varices Rounded 
translucent areas not shown in Figure 86 A 
may be noted in Figure 86 B, probably due 
to the thinner layer of barium Note also, 
by w'ay of contrast, the normal parallel ar- 
rangement of the mucosal folds m the prox- 
imal portion of the esophagus m Figure 
86 B 

The esophagus may become considerably 
dilated because of varices as in the illus- 
trative case that follows 


Fig 88 (A Top left) Appearance of the spleen remo\ed m a case of e^vophageal 
Vances (B, Top right) Roentgtnographic appearance produced by esophageal \ances 
about 3 jears after the onset of episodes of massue hemorrhage (C Bottom left) 
Appearanct about 1 jear later (D Bottom center) Appearance 9 months after C 
(1 >ear and 9 months after B) (E Bottom right) Appearance 8 >ears and 3 months 
after D and about 8 \ears after splenectomv, following which the patient was elm 
ically well without any further recurrence of hemorrhage In spite of this the roentgen 
deformitj persisted 
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L F , male, aged 55. The patient gave a 
history of lues and of pulmonary tuberculosis 
Three days before admission to the hospital, 
he developed epigastric pam, which was 
followed shortly by the vomiting of blood and 
by tarry stools He had had no previous 
gastro-intestinal symptoms While under ob- 
servation his abdomen became distended as a 
result of ascites 

The autopsy revealed portal cirrhosis of 
the liver m addition to pulmonary tuber- 
culosis There were marked esophageal 
varices, which extended all the way up to the 
pharyngeal region 

The roentgenographic ex’amination (Fig 
87) showed marked dilatation of the entire 
esophagus, with intraluminal translucencies 
throughout its entire length There was con- 
siderable change in the appearance of these 
areas m the different films No other cause 
but varices was found at autopsy to explain 
the dilatation The widespread character of 
the involvement was also confirmed at 
autopsy, which showed varices as high up as 
the pharyngeal region 

The following case of esophageal varices 
is of inteiest in that repeated observations 
weie made over a period of 12 years The 
patient, N F , female, 47 years old at the 
time of the last examination, had entered 
the hospital at the age of 35 with a history 
of repeated episodes of vomiting of blood 
and tarry stools Physical examination re- 
vealed an enlarged liver and spleen She 
\\as hospitalized after each hemorrhage, 
making an uneventful recovery following 
blood transfusion and antianemic therapy 
She \^as luetic and was being treated ac- 
tively during this time The diagnosis was 
bleeding from esophageal varices This was 
based on the clinical history as well as the 
classical evidence obtained in the roentgen- 
ographic examination of the esophagus 
Finally, a laparotomy was done At opera- 
tion the livei appeared to be normal The 
spleen uas markedly enlarged with almost 
complete occlusion of the splenic vein An 
omentopexy and a splenectomy were done 
Pathologic examination of the spleen dis- 
closed giant follicular lymphoma Figure 
88 A shows the appearance of the resected 
spleen, spread open Examination of the 
splenic vein showed no evidence of throm- 


bosis as it entered the spleen The roent- 
gen evidence upon which the diagnosis of 
esophageal varices was based, as well as 
the changes which occurred in the years 
before and after operation, are shown in 
Figures 88 B to E Figure 88 B represents 
a characteristic appearance of the esophagus 
approximately 3 years after the original 
radiographic examination which disclosed 
evidence of esophageal varices Note the 
two main types of translucencies in the 
distal portion of the esophagus (1) the 
small, rounded, sharply defined translucent 
areas, apparently representing the actual 
varices, (2) the elongated rather tortuous 
translucent area representing the distended 
vein itself 

Figure 88 C represents the appearance 
approximately 1 year later, and Figure 88 D 
the appearance 9 months after Figure 88 C 
or 1 year and 9 months after Figure 
88 B Following the splenectomy the pa- 
tient felt better There was no recurrence 
of hemorrhage However, repeated roentgen 
examinations of the esophagus still showed 
persistent evidence of the translucent areas 
produced by the varices The patient dis- 
appeared for 7 years She then returned, 
stating that during all this time she had 
felt well and had had no episode of bleeding 

Radiographic examination at this time 
(Fig 88 E), 9 years after the examination 
recorded in Figure 88 B and about 12 years 
after the original episode of hemorrhage 
and 8 years after the splenectomy, again 
showed persistent evidence of translucent 
areas in the distal segment of the esophagus 
Therefore, although the patient was clini- 
cally well, there was no apparent regression 
in the degree of deformity produced by the 
varices 

ESOPHAGEAL VARICES IN 
CHILDREN 

Roentgen evidence of varices may also 
be noted in children In Jorup s® case 
varices were demonstrated when the c i 
was 6 months old Hansson" described 
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The occurrence of ulcer of the esophagus 
has been recognized for many years Bil- 
lard/ m 1828, described ulcers of the 
esophagus in a newborn boy who was unable 
to retain anj^ nourishment and came to 
autops}' 

I made the autops}' 6 hours after death 
At the upper part of the esophagus there 
were two ulcers almost parallel, oblong and 
about 4 lines in length The center was 
yellowish The edges as well as all of the 
upper third of the esophagus were a bright 
red color The stomach and the intestinal 
canal nere markedly congested, and there was 
a blood}' exudate throughout the entire length 
of the digestive tract It is evident that 
the infant bad at birth inflammation and 
ulceration of the esophagus, a serious affec- 
tion nhich must have interfered considerably 
nith swallowing 

One of the earliest fully documented 
cases of a perforating ulcer of the esoph- 
agus IS to be found in the report by Flower- 
in 1853 The patient was a male, aged 51, 
vho had complained of substernal pain 
ladiating to the back Death followed a 
sudden attack of profuse hemorrhage from 
the mouth At autopsy in the esophagus 3 
inches above the cardia there was “a per- 
fectly circular opening 3;A lines in diameter 
with slightly elevated edges as if cut out 
with a punch exactly resembling on a 
small scale the circular perforating ulcer so 
frequently met ^Mth in the stomach ” 
Examination revealed perforation leading 
from the ulcer into the aorta, which was the 
cause of the fatal hemorrhage 
KnotD also quoted in detail a case of an 
ulcer of the esophagus reported by IMr 
Salter in 1853 before the Royal IMedical 
and Chirurgical Society of London In that 
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case the ulcer had perforated into the left 
bronchus He also included a case reported 
by Flonner of an esophageal ulcer that had 
perforated into the aorta 

Another early report of a case of perfora- 
tion of an ulcer of the esophagus is that 
piesented by Gordon in 1855 before the 
Pathological Society of Dublin The speci- 
men showed a chronic oval ulcer of the 
esophagus ^ inch in extent at about the 
level of the bifurcation of the trachea, 
which exhibited a fistulous communication 
with an abscess of the left lung 

Benson,"’ in 1873, piesented a specimen 
before the Dublin Pathological Society of a 
peiforating idiopathic ulcei of the esoph- 
agus removed from the body of a woman, 
aged 50, who during life had complained of 
extreme dysphagia and soreness referred to 
the center of the sternum Autopsy disclosed 
an oval opening in the esophagus about 5 
inches proximal to the cardiac end caused 
by an ulcer that had perforated through all 
the layers, including the layer of pleura 
coiering it 

Among the earliest contributions to the 
study of peptic ulcer of the esophagus was 
that of Quincke,® who in 1879 described 
three cases These lesions were present in 
the distal portion of the esophagus and, in 
his opinion, had been produced by the 
action of regurgitant gastric juice In his 
third case stenosis resulted from the action 
of the ulcer 

The condition had been considered ex*- 
tremely rare by Rokitansky, and its ex- 
istence had been completely denied by no 
less an observer than Birch-Hirschfeld 
Quincke, however, dissipated all doubt by 
his histologic studies 
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At the lime of the publication of his 
paper in 1906, Tileston found records of 
41 cases of peptic ulcer of the esophagus 
described in the literature To these cases 
Tileston added his obsersations in 3 cases 
of his onn A studj of the records of the 
Massachusetts General, the Boston Cit>, 
and the Long Island Ho<tpitals disclosed 
6 ca«es of peptic ulcer of the esophagus m 
a series of 4,496 autopsies, an incidence of 
0 13 per cent In the Bellevue Hospital 
series of 22 810 autopsies from 1905 through 
1935, there were 30 cases of ulcer of the 
esonhagus, or an incidence of 0 13 per cent 
Strangely enough, this figure is identical 
with that of Tileston The probable accu 
racj of this relative incidence of peptic 
ulcer of the esophagus is enhanced b> the 
fact that It holds for the much larger au 
tops) senes at Bellevue Hospital 

Ewald^ in 1910 described stenosis of the 
esophagus resulting from the presence of a 
peptic ulcer 

Another important contribution to the 
study of peptic ulcer of the esophagus was 
that of Cantieri ® In his monograph he made 
a thorough survey of the literature up to 
1910 and credited \^olcam€ro with having 
recorded the first case in 1671 Canlien 
collected reports of 62 cases and added 6 of 
his own, including the actual pictures of 
the 'pecimens showing the pre&ence of the 
ulcer of the e&ophagus 

Miller m 1912“’ described an ulcer of the 
esophagus just above the cardiac orifice 
about 114 inches in its greatest diameter 
which had perforated into the left medias 
tmum and left pleura A duodenal ulcer was 
also present 

Matson m 1912*^ described two cases of 
ulcer of the esophagus found at autopsy at 
St Bartholomew s Hospital In both cases 
the ulcer was situated immediately above 
the cardiac oniice One had perforated into 
the left pleura In Roszak s case’ autops> 
in a 2 jear old child revealed a round ulcer 
of the esophagus with perforation into the 
left pleural cavit> Perforation of twoulcers 
at the lower end of the esophagus found at 


autopsy in a patient who died of broncho 
pneumonia was reported by Gott 

Simple ulcer of the esophagus resembles 
that of the stomach, both grosslj and mi 
croscopicall> It is usuallv found just above 
the cardia Ulcers vary greitl> in size, rang 
ing from those the size of a pea or smaller 
to those involving the entire surface from 
the bifurcation to the cardi i As a rule onl> 
one ulcer is present rarel> the condition 
IS multiple The bmall ulcer ma> involve 
onl> the mucosa, or, in the more chronic 
and older form, it may have the typical 
punched out appearance of a gastric ulcer 
There is a great tendency to perforation 
Healing may tal c place with scar forma 
lion, with puckering and radiation or with 
actual stenosis 

A significant factor which mav explain 
the etiologv of such peptic ulcers is the 
presence of aberrant gastric mucosa in the 
wall of the esophagus This was demon 
strated bv Johanna Hellmann" Taylor,^ 
Jackson,’® and Stewart and Hartfall 

Kelly” examined the esophagus histo 
logically m 17 children under 1 year of age 
and found islets of gastric mucosa in some 
of these cases In one infant 10 weeks old 
such misplaced gastric mucosa was found 
in association with an esophageal ulcer just 
above the level of the diaphragm There 
were marked chronic inflammatorv changes 
with early fibrosis as far up as the bifurca 
lion of the trachea 

Rector and Connerley’’’ examined the 
esophagus in 1,000 consecutive autopsies of 
infants and children and found aberrant 
gastric mucosa in 118 cases Inflammation 
with and without ulceration was frequently 
present in this heterotopic mucosa An in 
teresting observation which they made is 
that m 51 per cent the aberrant gastric 
mucosa was m the upper third of the esoph 
agus in 41 per cent in the middle third 
and m only 8 per cent was it present in the 
lower third Acid gastric secretion from 
such aberrant glands may therefore underlie 
the formation of the full blown ulcer 

Another factor may be a retrograde flow 
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of gastric juice up into the distal portion 
of the esophagus In some cases peptic ulcer 
has been noted at the junction of a con- 
genitally short esophagus with a thoracic 
stomach The acid gastric secretion within 
the thoracic stomach by regurgitation may 
be a definite factor m the explanation of 
such esophageal ulceration 

A rare cause of peptic ulcer of the esoph- 
agus IS cerebral or cerebellar disease Cush- 
ing-® described the case of a child of 10 
operated on for a cerebellar tumor At 
autopsy there was a perforated lesion in 
the esophagus about 3 cm in length In 
another case, following extirpation of a 
right parietal metastatic hypernephroma, 
autopsy disclosed both gastric and esophag- 
eal perforation 

Evidence of perforation of the esophagus 
as noted at autopsy in a patient suffering 
from acute encephalitis was described by 
Hasten and Bunts 

ROENTGEN DIAGNOSIS 

The outstanding feature in the roentgen 
diagnosis of peptic ulcer of the esophagus 
IS the demonstration of the niche Associ- 
ated with this there is usually an area of 
stenosis at the site of the niche The lesion 
usually involves the distal portion of the 
esophagus 

Apparently, the first roentgen demonstra- 
tion of peptic ulcer of the esophagus was 
by Brunetti -- The diagnosis was based on 
the presence of a large niche in the lower 
third of the esophagus This was accom- 
panied by spasm of the esophagus in the 
region of the niche during the swallowing 
of a bolus of food There was a history of 
recurrent hemorrhage, although no lesion 
other than the one in the esophagus was 
demonstrable The patient apparently died 
of perforation Unfortunately, no autopsy 
confirmation was obtained 

Fleischner-® described a case in a man 
64 years of age, who gave a 5-year history, 
suggesting gastric ulcer Roentgen examina- 
tion showed two niches of the esophagus 


just above the diaphragm The longitudinal 
folds radiated toward them About ^ year 
later, an -irregularly outlined sacculation 
was present, 5 mm by IS mm in size, at 
the location of the previous niches The 
patient at this time complained of vomiting 
and of pain upon ingestion of liquid as well 
as of solid food A gastrostomy was per- 
formed for relief One month later, roentgen 
examination showed that the sacculation 
had completely disappeared and that the 
contour of the esophagus was normal The 
gastric fistula was then permitted to heal 
Roentgen examination later showed the 
esophagus to be persistently normal 

In Aurelius’-' case roentgen examination 
showing a mchehke area at the lower end 
of the esophagus was confirmed by esoph- 
agoscopic study At this examination a 
small ulcer at the cardiac end of the esoph- 
agus was found A biopsy was taken Mi- 
croscopic examination revealed glands re- 
sembling those of the stomach An edge of 
the section resembled the appearance of a 
peptic ulcer 

Additional examples of the niche in the 
diagnosis of peptic ulcer of the esophagus 
appear in the contributions of Chaoul and 
Adam,-'’ Friedenw’ald, Feldman and Zinn,^® 
and Mellins -” 

A further discussion of ulcer of the esoph- 
agus and particularly its relation to esopha- 
gitis, will be found in the next chapter 

Differential Diagnosis Differential di- 
agnosis of peptic ulcer of the esophagus 
from a new growth is based on the follow- 
ing 

1 In new growth of the esophagus there 
may be an area of irregular narrowing with- 
out any projection beyond the confines of 
the contour of the esophagus itself , or the 
lesion, if of a proliferating character, may 
produce irregular translucent areas by di- 
rect intraluminal invasion In peptic ulcer 
of the esophagus the contour as a rule is 
smooth m character, and the ulcerating le- 
sion projects beyond the confines of the 
esophagus itself 

2 In malignant infiltration of the esoph- 
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agus there is apt to be a destruction of the 
normal mucosal markings When the mu 
cosal structure of the narrowed area of the 
esophagus in peptic ulcer is demonstrable, 
It may exhibit no destruction of the normal 
mucosal folds 

3 In the case of ulceration of a new 
growth projecting into the mediastinal tis 
sues, the area of ulceration will be of irreg 
ular configuration and will be associated 
with other evidence of infiltration in that 
particular segment of the esophagus in 
which ulceration has arisen 

4 New grow th of the esophagus is a pro 
gresswe disease with gradual extension of 
the malignant process In the case of a niche 
of a benign ulceration, roentgen evidence 
of the lesion may disappear after medical 
management 

5 Esophago'scopy and biops> help defi 
nitely to differentiate the two disorders in 
the event of any doubt 

A peptic ulcer of the esophagus may also 
be differentiated readily from a diverticu 


lum The latter is more apt to occur on the 
anterior wall of the esophagus at its mid 
portion near the bifurcation of the trachea 
The diverticulum ma> be tent shaped or 
perfectly well rounded and is practically 
never associated with an area of stenosis 
At times the niche may appear to be sep 
arated from the rest of the esophagus, as a 
result of inflammation, edema and spasm 
This does not occur m the case of a diver 
liculum, the neck of which, as a rule, is 
clear]> demonstrable 
In a borderline case, the therapeutic test 
ma> be of considerable help, m that while 
the niche of a peptic ulcer of the esophagus 
may disappear under medical management, 
the diverticulum remains identical in size 
and shape under such treatment Finally , as 
has been said, esophagoscopy will aid in 
differentnl diagnosis if any doubt still ex 
ists Such a possibility may arise m the 
case of the perforation of the diverticulum 
into the mediastinal tissues 
Illustrahoe Cases The following case 
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shows loentgenographic evidence of peptic 
iilcei of the esophagus 

B R , male, aged SO This patient gave a 
histoiy of about 1 year of pain in the epi- 
gastrium and of difficulty in swallowing 
There were mteimittent attacks of nausea 
and vomiting, without blood He had lost 20 
pounds since the onset He had a chronic 
cough, and the sputum at times was blood- 
tinged 

Esophagoscopic e.xamination revealed an 
area of constriction m the distal esophagus, 
with a flat ulcer 

Microscopic studjf of a specimen lemoved 
thiough the esophagoscope revealed a diffuse 
infiltration of lymphocytes and plasma cells 

Roentgen examination (Fig 89 A and B) 
levealed the presence of a smooth area of 
constriction m the distal portion of the esoph- 
agus Beyond this narrowed area was a niche 
typical of an ulcer m this region In view of 
the roentgenogiaphic appearance, the esopha- 
goscopic confiiniation. the biopsy report of 
chronic inflammation and the fact that there 
\ias no evidence of malignancy, this case may 
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Fig 89 C Same patient as 
shoiin 111 Figure 89 A and B The 
appeal ance of the esophagus after 
dilatation of the stricture and gas- 
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be considered as one of peptic ulcer of the 
esophagus 

Following gastrostomy, as well as dilata- 
tion of the strictured area, there was a re- 
markable improvement in the condition, as 
noted in the roentgen appearance (Fig 89 C) 

Figuie 90 shows a niche at the distal end 
of the esophagus This region is nai rowed 
but the mucosal stiucture is intact A diag- 
nosis of peptic ulcer of the esophagus was 
made, which was confirmed by esophagos- 
copy The narrowed area was dilated suc- 
cessfully, and later esophagoscopj'^ showed 
that the ulcer had disappeared About 
j'ears later the patient was clinically well. 

The association of an ulcer of the esoph- 
agus witli herniation of the stomach is illus- 
trated by the following case 

S G , female, aged 52 The patient gave a 
2-week history of severe right upper quad- 
rant pain, radiating to the back and not 
definitely related to food She vomited coffee- 
giound material and had a tarry stool Phys- 
ical examination of the abdomen was es- 
sentially negative She had marked secondary 
anemia There was no evidence of weight 
loss In spile of transfusions, she had re- 
current massive bleeding A left transthoracic 
resection was done for vagotomy Theie was 
complete fibrosis of the pleural cavity The 
proximal portion of the stomach was her- 
niated thiough the esophageal hiatus An 
ulcer was found to have perfoiated into the 
lower end of the esophagus Closuie of the 
perforation was unsuccessful because of the 
necrosis, fi lability and extent of ulceration 
The ulcerated portion of the esophagus was 
resected, and an esophagogastrostomy was 
done The suigeon desciibed the esophagus as 
shortened, piobably congemtall}' 

Pathologic diagnosis of the lesected speci- 
men was reported as follows “extensive 
ulceiation of the mucosa The ulcei base con- 
tains some fibrinoid mateiial and connective 
tissue infiltrated by chronic inflammatorj’^ 
cells The fibrous tissue extends into tlie 
submucosa, and the musculaiis paitially in- 
terrupted and replaced by fibious tissue The 
pel lesophageal tissue is thickened by connec- 
tive tissue No evidence of tumoi is seen 
Diagnosis Chionic ulcei of esophagus” 

Roentgen examination, in addition to dis- 
closing a duodenal ulcer, showed some in- 
teresting featuies in the appeal ance of the 
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Fic 90 (Left) Teptic ulcer of the 
e'ophigus 

Fig 91 (Ri^lit) Peptic ulcer of the 
esophagus Ihe arrow points to the mche 
in the narrowed segment of the esopha 
gus at its junction with the herniated 
portion of the stomach 


esophagus (Fig 91) The distal end was 
narrowed at its junction with a supradia 
phragmatic portion of the stomach At the 
strictured zone there was a cone shaped niche 
The diagnosis was peptic ulcer of the e oph 
agus While it was obvious that the esophagus 
was shortened I was not certain whether this 
was the result of a congenital anomal> or was 



secondarj to the stricture causing shorten 
mg, with a consequent pull on the stomach, 
drawing it up into the chest The surgeon 
thought the shortening was congenital Ex 
cepl for the bleeding, which ma> have 
originated from the ulcer of the esophagus, 
there were no clinical 5>Tnptoms to suggest a 
lesion m this region It is also noteworth) 
that the patient had a duodenal ulcer which 
might have explained the massive hemor 
rhage 
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Esophagitis 


Zenher and Von Zicms'sen gave one of 
the earliest descriptions of e«ophag>tis It is 
a rare affection 

The condition result from mechan 
ical thermal or chemical irritation of the 
esophagus b> food or foreign bodies Tnflam 
mation maj also result from external fac 
tors, such as conditions m the spine, the 
mediastinum and the lymph nodes Also 
esophagitis ma> be a localized manifesta 
tion of a more general disease, as m some 
of the infectious diseases, acute exan 
themata and possibl> syphilis The inflam 
mation ma> be catarrhal, with superficial 
erosions, which frequently heal without 
leaving an> scar Catarrhal inflammation of 
long duration ma> lead to hypertrophic 
thickening of the mucosa, with the devel 
opment of polypoid processes In some 
cases this may also be associated with con 
siderable hypertrophy of the muscular wall 
of the esophagus, especially when the con 
dition is complicated by dilatation Actual 
ulcers of considerable depth may develop 
these may be capable of initiating hemor 
rhage through involvement of large blood 
vessels Atony of the entire esophagus may 
result from a diminution of the contractile 
function of the esophagus, thus leading to 
diffuse ectasia 

The authors further described follicular, 
fibrinous pustulous, phlegmonous and cor 
rosive types of esophagitis Ulcers of the 
esophagus may develop m all these types 
of inflammation 

Regurgitation of acid gastric secretion 
may be a factor in the development of some 
cases of esophagitis 

The probable causal relationship of re 


gurgitation of acid gastric secretion in the 
production of some ca-ses of esophagitis, as 
well as ulcer of the esophagus, is indicated 
by the following observations 

1 The coexistence of these lesions with 
ulcer of the stomach and duodenum Jack 
son,i in 1929, m the “^tudy of 88 cases of 
peptic ulcer of the esophagus described the 
coexistence of ^astric ulcer in some of the&e 
cases and assumed that the perpetuating 
factor, resulting m the chromcity of the 
esophageal lesion m such a case was the 
regurgitation of the acid gastric secretion 

In two of the cai^es of esophagitis re 
ported by Vinson there was an associated 
duodenal ulcer C L Jackson® emphasized 
even more clearly the not infrequent co 
existence of gastric or duodenal ulcer with 
mfiammatorv stricture of the esophagus 

In 2 of the 3 cases of acute perforation of 
the esophagus described by Hertzog and 
Leighton* with autopsy confirmation there 
was an associated duodenal ulcer 

In the cases of peptic ulcer of the esoph 
agus illustrated in this book bv Figures 91, 
94, 97 and 112 there was an associated 
duodenal ulcer Since hyperacidity is com 
monly present, particularly in duodenal 
ulcer repeated regurgitation of the acid se 
cretion into the distil portion of the esoph 
agus may ultimatelv traumatize the mucosa 
to such a degree that it becomes a prey to 
the eventual development of e<iophagitis 

2 Further support for the concept of the 
etiologic relationship of the gastric secre 
tion to esophagitis is to be found m the 
contribution by Bartels m a study of 82 
cases of esophagitis studied at autopsy In 
every ca^^e gastric juice was found in the 
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lower third of the esophagus While trauma 
from intubation prior to death was appar- 
ently a factor in about one third of the 
cases, the relationship was not clear, since 
the pathologic changes m the esophagus 
were the same as those in which no intuba- 
tion had occurred 

3 The fact that esophagitis as well as 
ulcer of the esophagus occurs almost in- 
variably m the distal segment lends further 
support to this etiologic relationship, since 
this IS the anatomic area which would be 
bathed more intimately by the regurgitation 
of acid gastric secretion 

Nausea and vomiting may force the acid 
gastric secretion into the distal esophagus, 
and it IS conceivable that the repetition of 
such action over a long period of time may 
irritate the mucosa of the esophagus and 
eventually lead to inflammatory changes 
with either stricture or ulceration which 
may go on to perforation The deleterious 
effect of severe vomiting on the integrity of 
the esophagus is well recognized That it 
may even be a cause of actual rupture of 
the esophagus was shown many years ago 
m the classical account by Dryden ° 

Sir J — P — , of his Majesty’s 10th regiment 
of foot, was seized on the morning of the 1st 
of December 1787 (after taking a little break- 
fast), with nausea, and inclination to vomit, 
which he encouraged by drinking plentifully 
of warm water, until it produced full vomit- 
ing He had an idea, which is very common 
in this country, that his stomach was loaded 
with bile, and, of course, its evacuation nec- 
essary to his future health However, in this 
he certainly was mistaken, for the irritability 
of the stomach proceeded from a debauch 
over-night, with which he had been much 
inebriated 

The warm water caused him to strain very 
much, and in this action he felt something 
give way internally, which gave him a sensa- 
tion as if he had received an injection of some 
liquid matter into the cavity of the thorax 
He also brought up a little blood, from 
whence he conjectured, that one of the large 
blood-vessels of the lungs was ruptured, and 
occasioned the acute pain he then began to 
feel about the region of the stomach and 
abdomen 


Appearances on Dissection 

On perforating the cavity of the thorax, a 
considerable quantity of air escaped The 
cellular substance was found much distended 
with air, particularly about the neck The 
oesophagus was found ruptured, before it 
passes into the diaphragm, and the whole 
contents of the stomach had passed through 
that orifice into the cavity of the thorax, and 
compressed the lungs into a very small com- 
pass About one gallon, consisting of a mix- 
ture of wine, water, and the matter employed 
as aliment, was taken out of the left side, 
where he felt all his pain Nearly two quarts 
of the same were also found effused in the 
right side, and in an effervescent state 

The laceration in the oesophagus was longi- 
tudinal, and so large as to admit the fore and 
middle finger 

The potential relationship of vomiting to 
the development of ulceration of the esoph- 
agus may be found m the interesting de- 
scription by Dr Golding Bird^ under the 
heading of “The Pathology of Morbid 
Digestion” in the London M edtcal Gazette, 
1841, volume 29, page 383 

I saw, in consultation with my friend Dr 

Hopkins, Miss S aet 29, a lady highly 

educated and of remarkably cultivated taste 
she had been under the care of Dr Hopkins 
occasionally for the last three years, for pyro- 
sis, remarkable chiefly for the very large 
quantity of fluid ejected from the stomach To 
this she had been subject, more or less, and at 
irregular intervals, during the last six years, 
at which period the affection insidiously ap- 
peared In general, the vomiting yielded to the 
remedial measures adopted For some weeks 
prior to my seeing her, this lady had laboured 
under almost constant pyrosis, complete loss 
of appetite, amounting to horror at the sight 
of food, and rapid emaciation The latter was 
partly accounted for by the existence of tuber- 
cular disease in both lungs she had lost two 
sisters with phthisis during the last two 
years 

Autopsy On removing the stomach with 
the oesophagus with pharynx, and slitting 
them up from the cardiac extremity, the whole 
tube was found denuded of epithelium to 
within half an inch of the stomach, where 
excessive congestion and some spots of ec- 
chymosis were met with The muscular coat 
of the oesophagus was very considerably 
hypertrophied The whole length of the tube 
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was studded with ulcers \ar>ing in sue from 
a split pea to a four penny piece, and pene 
trating to the muscular coat some of these 
ulcers extended into the pharjnx its mucous 
lining was, however, exceedinglv injected A 
preparation has been made of the oesophagus, 
which is placed m the JIuseum of Gu> s 
Hospital 

In this verv interesting case, a question 
arises as to the necessarj connection between 
the ulceration of the oesophagus and the p\ro 
sis, and how far the latter depended upon, or 
was produced b>, the peculiar position of the 
stomach I have met with two other cases of 
oesophageal disease, attended with pjrosis 
m one of the e ulceration, and m the other 
stricture existed 

4 Further support of the acid gastric 
theorj maj be found in the apparent effec 
tiveness of subtotal gastrectomy as reported 
by Wangensteen and Leven ® The purpose 
of the resection was to produce a reduction 
of the gastric acidity and of the digestive 
capacity of the secretion of the remaining 
portion of the stomach There was also an 
accelerated emptying of the gastric contents 
IS a result of this surgical procedure Both 
these factors diminished the possibility that 
regurgitated acid secretion was perpetuating 
the esophagitis They claimed that this pro 
cedure was effective m causing a regression 
of the esophageal stricture 

ROENTGEN DIAGNOSIS 

In the deformity produced by esophagitis 
the area of involvement is apt to be nar 
rowed The contour is smooth There is no 
sharp demarcation of the narrowed area of 
the esophagus from the rest of the smoothly 
outlined contour, the one passing imper 
ceptibly into the other 

In the narrowing produced by a new 
growth, however, the area of involvement 
IS irregular, and there is sharp demarcation 
of this region from the rest of the esophagus 
In esophagitis, while the mucosal appear 
ance of the involved area is altered with 
increased prominence of the folds and occa 
sionally the pre-^ence of translucent areas 
because of superficial excrescences, these 
deformities, as a rule never assume the 


marked irregularities produced by a new 
growth, invading the wall or extending into 
the lumen m polypoid fashion 

In a borderline case, esophagoscopv and 
biopsy may be essential in order to arrive at 
a differential diagnosis 
Illiistratue Cases The following reports 
illustrate cases of peptic esophagitis 

J G, male, aged Tor 8 months this 
patient noticed that meats when improperly 
chewed, stuck in his throat before going down 
He had no pain or evidence of bleeding 
There was no increased difficulty in swallow 
ing Two years previously the patient had 
vomited blood and remained in the hospital 
for a week He had lost about 12 pounds 
Esophagoscopy revealed a stricture of the 
esophagus, at the level shown in the roentgen 
ogram, at the lower extremity of which there 
was ulceration of the mucosa The presence 
of ulceration was noted on repeated examma 
lions At no time did esophagoscopy reveal 
any evidence of new growth 
A biopsy of tissue removed at the site of 
stricture was repwrted as ‘ chronic productive 
inflammation ’ The patient gradually im 
proved as a result of dilatation of the stric 
tured area of the esophagus 



Fig 92 Smooth narrowing of the 
esophagus due to esophagitis 
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Roentgen examination (Fig 92) revealed a 
very smoothly outlined area of stenosis at the 
junction of the lower and the middle thirds 
of the esophagus, with moderate dilatation 
above this region Because of the smooth, 
sharply outlined appearance of the area of 
constriction of the esophagus in the roent- 
genogram, the stnctured area was considered 
to be the result of a benign process In con- 
junction with the findings on esophagoscopic 
examination, as well as the pathologic find- 
ings on biopsy, this maj’’ be considered a case 
of peptic esophagitis 

The next case has features of unusual 
interest 

L W , male, aged 63 Six months before 
his admission to the hospital, this patient 
complained of a sudden onset of vomiting On 
three occasions he brought up blood He com- 
plained of difficulty in swallowing solid foods, 
but he had no pain as a result of this dif- 
ficulty in swallowing Gastrostomy was per- 
formed 

The esophagoscopic ex’amination revealed 
a firm, fibrous, cicatrizing stenosis 39 5 cm 
from the upper teeth This stenosed area was 
dilated through the esophagoscope 

A specimen was removed for biopsy It 
proved to be scar tissue The patient’s dif- 
ficulty in shallowing disappeared, and the 


gastrostomy opening was closed Apparently 
the stricture of the esophagus had resulted 
from previous ulceration 

Roentgen examination of the esophagus 
prior to esophageal dilatation (Fig 93 A) 
showed an area of marked stenosis about 1 
inch long Above it the esophagus showed 
considerable dilatation Following mechanical 
dilatation of the involved region, the stric- 
tured area showed a considerable increase in 
lumen (Fig 93 B) 

This patient had been followed for a period 
of several j^ears, and there was no return of 
the original stricture Repeated roentgeno- 
graphic studies showed an appearance similar 
to that seen m Figure 93 B In all probability, 
this stenosis arose as the result of ulceration, 
witli secondary constriction The history of 
the vomiting of blood at the onset of the dis- 
order IS clmicallj' suggestive of active ulcera- 
tion of the esophagus at that time 

A well-controlled example of esophagitis 
IS illustrated by the following case 

F H , male, aged 58 During the preceding 
3 years the patient had had increasing dif- 
ficulty in swallowing food, especially solids, 
with a feeling that the food was sticking in 
his chest This was associated with substernal 
pain radiating to the back He vomited oc- 



Fig 93 (A, Left) Marked narrowing of the esophagus due to benign 
stenosis (B, Right) Same patient Note the marked improvement after 
dilatation of the stenosed area 
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casionalK and sometimes bright blood was 
present He had lost 20 pounds in the pre 
ceding 3 months Ph>sical examination re 
\ealed a pale, weak male There was tender 
nesS m the epigastrium, but examination of 
the abdomen was otherwise e5sentiall> nega 
live 

E'ophagoscopj showed an ulceration of 
the mucosa just above the cardia A biops> of 
this region was taken The pathologic report 
was acute and chrome esophagitis 

Abiops> of the involved area of the esoph 
agus was taken atain 3 weeks later, and 
pathologic examina "'n at this time was re 
ported as hyperplasia of the esophageal 
epithelium There was no tumor tissue A 
third biops> 5 weeks later was reported as 
showing an acute inflammatorv exudate 

The patient was followed both in the out 
patient department and on a number of occa 
sions on the ward Repeated esophagoscopic 
evaminations were made, all of which were 
negative for new growth 


Exammation 3 jears after the original 
esophagobcopj showed a smooth stricture at 
the distal end There was no evidence of new 
growth The stricture was dilated, with con 
siderable clinical improvement 

Roentgen examination (Fig 94) showed a 
comparativelv smooth narrowing at the junc 
tion of the lower and the middle thirds inter 
preted as indicating a stricture of inflam 
matorv origin which might be associated with 
ulceration even though a niche was not ac 
tually demonstrable T he roentgenographic 
appearance represented the condition 3K 
veara after the original observation at which 
time a simil ir diagnosis had b en made The 
diagnosis ut benign stricture thus received 
further upport from the duration of the 
deformitv vears) without any evidence 
that irrtgulantv hul developed m the nar 
rowed zone The cliagno is was further 
substantiated by repeated esophagoscopic ex 
aminalions and piih 'Io_ic studies of biopsies 
taken an numermi octa ions Also the 
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Fig 95 Peptic esophagitis Note the 
smooth narrowing of the esophagus prox- 
imal to the cardiac end This differen- 
tiates the condition from cardiospasm, 
in which the tapering occurs at the car- 
diac end 


patient benefited clinically from dilatation of 
the stiicture under esophagoscopic control 
Incidentally, a duodenal ulcer was found 
originally at the time when the esophageal 
stricture was first discovered The patient 
was later operated on for this, and a partial 
gastrectomy was done The possibility arises 
that the duodenal ulcer may have antedated 
the esophageal lesion and that repeated 
vomiting of hyperacid fluid might have been 
an etiologic factor m the development of the 
esophageal inflammation 

Because of recurrent episodes of dysphagia 
and hemorrhage, operation was performed 
with resection of the distal 10 cm of the 
esophagus and an anastomosis of the remain- 
ing esophagus to the stomach The pathologic 
diagnosis of the resected segment was chronic 
esophagitis 


The findings in the next case were con- 
firmed by autopsy 

J G , male, aged 59, gave a history of 
dysphagia of 2 months’ duration and a weight 
loss of 20 pounds He vomited undigested 
food, which did not contain blood At first, 
the dysphagia was limited to solid food but 
later he vomited liquids as well Ingestion of 
food was accompanied by pain, which was re- 
lieved by vomiting Physical examination was 
essentially negative except for tenderness in 
the epigastrium 

Autopsy revealed an intense esophagitis 
The inflammatory tissue consisted mainly of 
plasma cells, and infiltrated the nerve 
ganglia and muscle fibers 

Roentgen examination (Fig 95) revealed 
a smooth narrowing of the esophagus prox- 
imal to the cardiac end, with secondary dila- 
tation above The extreme distal portion of 
the esophagus was not involved, thus dif- 
ferentiating it from the tapering of cardio- 
spasm The smooth narrowing was charac- 
teristic of a benign inflammatory process as 
was verified at autopsy 

Almost complete occlusion of the distal 
portion of the esophagus as the result of a 
benign esophagitis is illustrated by the fol- 
lowing case 

R C , male, aged 62 Four years before ad- 
mission to the hospital the patient complained 
of food sticking behind the sternum This 
w'as relieved by vomiting These sjmiptoms 
recurred intermittently, and then he developed 
a progressive dysphagia so that 5 days before 
admission he had great difficulty in swallow- 
ing even liquids Occasionally, the vomitus 
was blood-tinged The substernal pain became 
worse He lost 40 pounds in the preceding 
4 years Physical examination was essentially 
negative Repeated esophagoscopic examina- 
tions showed evidence of esophagitis with 
stricture Microscopic examination of a biopsy 
of the lesion showed chronic inflammatory 
pathology Because of the persistent dys- 
phagia the strictured portion of the esophagus 
was resected, and an esophagogastrostomy was 
done Macroscopic examination of the resected 
esophagus “ there is a stricture through 
which only a 1-mm probe can be passed The 
mucosa here appears intact and is surrounded 
by a thick firm yellowish band 1 cm long and 
1 cm thick and extending to the serosa ” 

Micioscoptc Examination “One section 
through the 3 unction of esophagus and stom- 
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Fig 96 F«oplnciti<! Note the nir 
rowed di I'll portion of the c Qpha!»uj» 
It lb of e« entialU «mooth contour ( \ 
/c/0 Richt oblique po ition (B Ri!;hl) 
I eft oblique position 


ach re\eals marl^ed fibro is underhing the 
stratified squamous cell epithelium of the 
e ophaceal mucosa The procos'' cNtenda in 
peaces deep into the muscularts and there » 
some serosal fibrosis as well 
Diainosis Chronic esophatili" with fibro 
sis and stricture formation 
Radiographic examination (Ii^ 96 V and 
B) shows the narrowed segment of the ObOph 
agus due to benign esophagitis 

\n irregulant) of the contour of the 
e ophagus due to benign stricture but simu 
latin^ that of malignant infiltration may 
be noted in the next case 


J C male aged 26 Lleven years pre\i 
ously the patient had a gastrostomy done 
because of a stricture of the esophagus which 
had been characterized clinically b\ a 2 
month history of progressue dysphagia so 
that finallv he was able to swallow only fluids 
the stricture was treated repeatedly by in 
dilatation He did \er> well was 
able to swallow without difliculty and gained 
0 pounds in weight Finally the gastrostomy 
was closed Later he returned complaining of 
a dommal pain Radiographic examination re 
f presence of an ulcer of the first 
P r ion of the duodenum The dysphagia had 
not recurred ^ f ^ 

ra<i“>graphic exammation ol Ihe 
P agus at that time II years after the 



Fig 97 Esophagitis Note the irregu 
lar configuration of the narrowed m 
\oKed portion of the esophagus simulat 
ing that of new growth The deformity 
IS apparently due to two factors (1) 
the underlying e ophagitis, (2) the re 
action to the trauma of repeated esoph 
agovcopic examinations and instrumen 
tal dilatations 

onset of his dy'phagia, shoyyed an irregular 
narrowing in the distal portion of the esoph 
agus yyith moderate dilatation proximal to the 
area of inyolyement (Fig 97) On the basis 
of the radiographic eyidence alone I do not 
think it would be possible to state with assur 
ance that the lesion was benign Howeyer, the 
repeated esophagoscopic studies the success 
ful clinical response yyith the gam of 40 pounds 
in weight the failure of recurrence of symp 
toms referable to the esophagus during a 
period of II years all obynousK pointed to 
the benign nature of the lesion The deformity 



Figs 101 and 102 Stenosis of the esophagus due to Ij^e 
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The followmg is a case of this nature 

G P About 4 >ears before his admission 
to the hospital, this patient had swallowed 
an indeterminate quantity of lye A Levin 
tube was left tn situ thereafter for 4 weeks 
The patient had frequent esophageal dilata 
tions for V/. years In the followmg year, he 
had no treatment because he was relatively 
sj-mptom free Three weeks before admission 
to the hospital bis difficulty m swallowing 
returned and became progressively worse 
until he could bareh swallow water 
The esophagoscope was passed, and a stric 
ture was noted with only a small pinpoint 
opening The stricture opening expanded and 
closed with inspiration and expiration Re 
peated dilatations of the esophagus were 
done The lumen gradually increased in size 
and the patient was discharged improved 
Roentgen examination (Fig 99) revealed 
a marked stenosis of smooth outline involving 
the midportion of the esophagus, with moder 
ate dilatation oL the esophagus above the 
area of constriction There was no evidence 
of an> irregularity of contour anywhere 
throughout the esophagus The very sharply 
defined contour at the site of narrowing 
strongly favored the diagnosis of a benign 
constricting process The exact cause in this 
case could be determined only on the basi^ of 
the clinical history and the evidence on 
esophagoscopic examination 

Figure 100 is an example of diffuse nar 
row ing of almost the entire esophagus, w ith 
irregularitv of contour due to the swallow 
ing ol 1} t 

Additional example>5 of stricture of the 
esophagus resulting from caustics may be 
noted in Figures 101 and 10’ 

In the next case of stricture of the esoph 
agus resulting from lye, a fistulous tract 
ultimately developed 

M D female aged 18 The patient had 
tried to commit suicide by swallowing a fifth 
of a glass of a combination of Lysol and lye 
She vomited blood streaked material and was 
promptly removed to the hospital The fol 
lowing day she complained of a subslemal 
burning pain and dysphagia A Levan tube 
was passed through the esophagus for feed 
mg This was removed about 2 weels later, 
following which she was able to eat the 
regular ward diet 



Fig 103 Stenosis of the esophagus due^ 
to lye, with fistula 


E'ophagoscopy at this time revealed a 
stricture without any hemorrhagic areas 
After the patient was discharged from the 
hospital the stricture was treated bv weekly 
dilatation of the esophagus Tn cpite of this 
the dysphagia increased to such a degree that 
a Levin tube could not be passed A gastros 
tomy was done 

Roentgen examination 9 months after the 
swallowing of l\e (Fig I03) showed marked 
stricture of the e-ophagus with an irregularly 
outlined, walled off, fistulous tract originating 
at the junction of the upper and the middle 
thuds of the esophagus IVhat had evidently 
occurred was a perforation of the esophageal 
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Fig 104 Esophagitis In addition to 
the constriction of the esophagus note 
the marked abnormalitj'^ of the mucosal 
pattern as indicated by the numerous 
rounded translucent areas of varying 
sizes indicative of polypoid changes of 
the mucosa 


wall, possibly induced at the time of one of 
the dilatations of the stricture through the 
esophagoscope 

The patient continued to have increasing 


difficulty m swallowing as well as episodes of 
bleeding, necessitating further surgical inter- 
vention At operation the esophagus below 
the arch of the aorta was found to be fibrous 
and scarred so that it was impossible to 
identify its muscle structure The involved 
portion of the esophagus was resected, and an 
esophagogastrostomy was done 

Pathologic examination revealed that a seg- 
ment of the lower esophagus had been opened 
longitudinally The wall was definitely thick- 
ened throughout, and the lumen appeared to 
be markedly narrowed at the lower end 

Microscopic examination revealed (1) 
chronic esophagitis, (2) fibrosis of esophagus 
with hypertrophy of muscle, (3) foreign-body 
giant cell reaction 

The abnormal changes of the mucosal 
pattern of the esophagus produced by the 
ingestion of lye may be noted in Figure 104 
The longitudinal folds have been replaced 
by rounded translucent areas of varying 
size 

The patient, S H , male, 18, had a solution 
of lye thrown in his face, striking both eyes as 
well as entering his throat Complete searing 
of both eyes occurred as well as a stricture of 
the esophagus Esophagoscopy showed a con- 
striction of the esophagus about 27 cm from 
the teeth A No 18 bougie was passed A No 
20 bougie could not be passed An unsuccess- 
ful attempt was made to pass a feeding tube 
into the stomach In spite of the constriction 
the patient was able to swallow liquids and 
soft foods Attempts were made to dilate the 
stricture under esophagoscopic control The 
persistent constriction of the esophagus re- 
quired a gastrostomy Later a partial esophag- 
ectomy and an esophagogastrostomy were 
done above the arch of the aorta 

The progressive constriction of the esoph- 
agus following the administration of lye is 
shown in the following case 

J B , male, aged 39 This patient swallowed 
lye in an attempt at suicide Figure 105 A 
shows the appearance 9 days after the swal- 
lowing of the lye Figure 105 B shows the 
appearance 10 days later Note the increase 
in the degree of constriction, as well as the 
irregularity of its contour due in part to 
actual ulcerations The extreme distal portion 
of the esophagus is completely constricted 
The progressive character of the obstruction 
may be noted by the radiographic appearance 
in Figure 105 C This examination was made 




Fic lOa (A, Top /e/^) Stricture of the esophagus shortK after the inges 
tion of Ije (B, Top right) Appearance 10 da>s later The constriction is now 
more marked, and irregulanU of contour has super\ened (C, Bottom left) 
Appearance 8 months later Note the complete occlusion of the distal portion 
of the esophagus at this time fD, Bottom right) Appearance following 
resection of the esophagus and esopbagogastrostomj 
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8 months later The persistent occlusion of the 
esophagus necessitated a resection of most of 
the distal portion of the esophagus and an 
esophagogastrostomy Pathologic examination 
of the resected esophagus revealed chronic 
esophagitis and penesophagitis vnth fibrosis 
and marked cicatricial stenosis Figure 105 D 


shows the radiographic appearance postopera- 
tivel}'^ Note the unusually high position of the 
anastomosed stomach 

The association of esophagitis and esoph- 
ageal ulcer with the short esophagus will be 
discussed in Chapter 16 
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The Esophagus in Scleroderma 
and the Collagen Diseases 


Scleroderma is a s\stemic disease in\oK 
ing a disorder priniarilj of the connectne 
tis'^ue The diffuse involvement of the colla 
gen sjsitem has aho been noted in lupus 
erjthematosus, dermatornjositis and pen 
arteritis nodo a The alteration of the skin 
IS onlv one manifestation of this generalized 
disorder The incrca'cd connective tissue 
proliferation produces an inlersutial myo 
sitib i\ith «econdarj atrophv The \a«cular 
structures mav partake in the <h«ea«e with 
localized arterial obliteration The lesions of 
scleroderma maj be found m most of the 
internal vi«cera as "cU as the bones and 
the joints and the bone marrow Lesions 
of the ears and the eves maj deielop aEo 
Therefore the changes m the ahmentarj 
tract represent localized manifestations of 
this widespread di«;ease 
The first recorded cases of the association 
of djsphagia and 'scleroderma were those of 
Ehrmann,' Schmidt Helm^ and Schwarz* 
None of thise authors, however, had the 
opportunity of studying the underlying pa 
thology of the esophagus responsible for 
the dv'^phagia, although they suspected that 
the changes were part of the more general 
ized disease and similar to those m the skin 
The proliferation of connective tissue m 
the wall of the esophagus to explain the 
derangement of function was described at 
autopsy b\ Matsui, quoted by Kure* 
Hoesld and Weissenbach * On histologic 
examination of the esophagus in their cases 
of scleroderma these iniestigators found in 
duration of the submucosa, degeneration 
of elastic tissue and hypertrophy of the 


muscularis mucosae, as well as atrophy of 
the muscular layer, with vacuolization and 
increased proliferation of connective tissue 
The presence of serious alterations m the 
structural integrity of the wall of the esoph 
agus was further corroborated bv the 
autopsy studies of Hake® \Yeiss Bevans" 
and Goetz **■ As a result of these changes jn 
the wall of the esophagus, there are a num 
ber of disturbance? m its behavior, which 
may be recognized on fluoroscopic and 
roentgen examination 

1 There is a marked diminution or com 
plete absence of peristaltic activity, the 
lumen of the esophagus remaining wide 
open even though there is no stenosis 

2 There is considerable delav m the 
emptying of the esophagus in the absence 
of constriction, ind the barium may cling to 
the wall for many hours Detailed studies 
of the disturbed function of the esophagus 
in scleroderma were recorded by Kure and 
his associates'* m five cases 

3 In some cases there may be an actual 
area of stenosis at the distal end of the 
esophagus Fessler and PohB® in one of 
their roentgenograms showed an area of 
constriction about 2 cm in length and 
of smooth contour, with secondary dila 
tation of the proximal portion This region 
was visualized by esophago<copy , but no 
tissue was removed for biopsy They con 
sidered the narrowing to be 'secondary to 
connective tissue proliferation with scar 
ring Their radiographic findings were con 
firmed by other ob'tervers (Ochsner and 
DeBakey,'* Jackson,' Weiss,'® lindsay. 
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Templeton and Rothman/® Hale and 
Schatzki/" Dorken^® and Olsen, O’Leary 
and Kirklin^®) 

At times a considerable portion of the 
distal esophagus may be constricted A 
smooth stricture of the distal third of the 
esophagus was present in the case of pro- 
gressive scleroderma reported by Schwarz 
and Skinsnes 2 ® The patient also showed a 
destructive lesion of the terminal phalanges 
At autopsy, examination of the esophagus 
revealed mucosal erosions, submucosal fibro- 
sis and hypertrophy of the muscularis mu- 
cosae Very significant was the fibrous 
atrophy of the inner layer of the tunica 
muscularis In Goetz’s case^^ autopsy re- 
vealed an oval chronic ulcer about 1 inch 
above the cardiac end The wall of the 
esophagus at the site of the ulcer and m 
the adjacent area was markedly thickened 
There were also numerous small elevated 
white patches of leukoplakia in the distal 
half of the esophagus 

Lindsay and his associates^® carried out 
biopsy studies of tissue removed through 
the esophagoscope from the area of steno- 
sis, and microscopic examination showed 
changes in the connective tissue character- 
istic of the alterations produced by sclero- 
derma in the skin As a result of the stric- 
ture, the esophagus may be shortened and 
in the process may pull up the cardiac por- 
tion of the stomach into the chest through 
the hiatus (Olsen,- O’Leary and Kirklin) 
The appearance may mimic that of a con- 
genitally short esophagus 

4 In some cases disturbance in the be- 
havior of the esophagus in scleroderma may 
be present in the absence of any subjective 
symptoms (Kurd,® Bevans,^^) 

Presumabl}'^, therefore, the organic in- 
volvement of the esophagus must be quite 
advanced before the patient complains of 
dysphagia 

lllustiative Case Abnormalities of the 
esophagus in scleroderma are illustrated by 
the following case 

M W , female, aged 53 Durmg the pre- 
ceding 4 years, the patient noted that the 


skin over her hands became tense and ap- 
peared white over the knuckles The fingers 
became contracted, with difficulty in exten- 
sion, which gradually became more marked 
During this period of 4- years, the patient had 
difficulty m swallowing, greater with solid 
food but also some with liquids The food 
seemed to stick substernally for about 2 hours 
Occasionally, drinking water helped to push 
the food down Her dysphagia was lessened 
if she minced her food very fine and ate very 
slowdy She had lost 20 pounds m the preced- 
ing 3 months 

Physical examination revealed that some 
of the fingers were permanently flexed at the 
terminal phalanges A similar condition ex- 
isted in the lower extremities and the toes The 
skin over the hands was atrophic, dry and 
tense The terminal phalanges of the second, 
third, fourth and fifth fingers of both hands 
were held in a flexed position, increasing in 
flexion in that order There was some depig- 
mentation of the skin over the heads of the 
metacarpals The nails showed changes, with 
subungual keratosis of the index fingers 
There was some pitting and stnation of the 
nails Similar changes were present in the 
toes There was wrinkling, dryness and slight 
contraction of the skin about the lips 

Roentgen examination revealed hypertro- 
phic osteoarthritis of both wrist joints There 
was considerable osteoporosis, involving the 
bones of the hands and the wrists There was 
absorption of the distal portion of the ter- 
minal phalanges of both thumbs, more ex- 
tensive on the left side, but to some extent 
affecting the distal phalanges of the other 
fingers 

Examination of the esophagus (Fig 106 A) 
showed moderate dilatation throughout Very 
little of the barium entered the stomach dur- 
ing prolonged fluoroscopy (about 15 minutes) 
and in spite of repeated efforts at swallowing 
on the part of the patient One half hour later 
(Fig 106 B) much of the substance was 
still clinging to the w'all At this time, there 
was a blunt, abrupt termination of the distal 
end At the end of 13 hours, fluoroscopic ob- 
servation still showed a small amount of 
barium m the esophagus The contour of the 
wall of the esophagus appeared quite smooth 
At times, on examination in the second or left 
oblique position (Fig 106 C), there appeared 
to be some constriction of the extreme distal 
end The walls of the esophagus at no time 
showed evidence of contraction but remained 
as if rigid Emptying appeared to occur 
primarily as the result of gravity and the 


Fio 106 {\ ro/>, /c/0 The e<opha 
gus m 'cleroderma \ er\ little of the 
barium entered the stomach during pro 
longed fluoroscop> in «pite of repeated 
efforts at swallowing on the part of the 
patient No peristaltic actiMl> was 
noted (B, Top, center) Same patient 
Appearance one half hour after the 
swallowing of barium Note the marked 
delay m empty mg (C, Top, right) Same 
patient Constriction at the distal end of 
the esophagus seen in the second 
oblique position (D, Bottom) Kyano 
graph of the esophagus in this case 


occasional opening up of the distal cardiac 
end particularly under the influence of re 
pealed acts of deglutition Figure 106 D is a 
kymograph of the esophagus in this case 

The dilatation and atony of the esoph 
agus in scleroderma may simulate the ap 
pearance m achalasn of the cardia Figure 
107 A IS the radiographic appearance of the 
esophagus Note the abnormal dilatation, 
particularly of the distal half Figure 107 B 
shows the destruction of the terminal pha 
langes of the fingers of both hands 
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«km o\er the ra h ssas thickened «caU, dr\, 
with come areas oi excoriation The di^tnhu 
tion was sjTnmetrical, insohini: the extensor 
surfaces of both arms the backs of the fingers 
and the hands the face acro«s the forehead 
and the cheeks the anterolateral and pos 
tenor portions of the neck the chest atoxe 
the breasts the back from the sixth to the 
eighth dorsal \trtebra to the costoxertebral 
angle the lumbar areas as well as the knee 
caps and the cuprapalellar arcac The tips of 
the fingers showed no necrosis There were no 
joint disorders There was exidence of mu-oi 
lar weakness and it was the clinical impres 
cion that she had a muscular distrophx sec 
ondarj todermatomxositis tlectromxographic 
studies were done on the right ilcUoid and the 
right stemocleidomactoid mu'cle The mu cl*s 


were clinicjllj weak and atrophic The find 
mss were conMstenl with mxosenic atToph> 
The skin 1e<ions improied under ACTH ther 
ip\ with little if ant improtement in mus 
cular function ^ biopst of the skin and the 
muscle of the left deltoid was studied micro* 
ccopicailv 

‘Muscle section reteal areas of atropht 
of muscle fibers and an occasional necrotic 
muscle fiber In the areas of most marked 
muscle chance and al o about blood tes els 
there is a mild to marked infiltration of Itan 
phocttes large mononuclear cell , occasional 
eo inophdes and neutrophiles A rare multi 
nucleated giant cell is present -M o m the 
areas of muscle degeneration and atrophj 
there is proliferation of the cells of the sarco- 
lemma sheath The dermis shows an increase 



Fig lOS Appearance of the e ophaspis in ederoderma (A Lcjt) 
Promptlj^after the ingestion of banum suspension (B, Right) Exami 
nation 45 minutes later Note that at this time a small amount of 
banum still clings to the wall of the esophagus (no histon of 
d 3 sphagia) 
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Fig 109 The esophagus m a case of 
dermalomyositis Fluoroscopically, it 
appeared t6;be atonic, and the barium 
remained within it for many minutes in 
spite of thb fact that the patient re- 
peatedly went through swallowing mo- 
tions Note also the area of constriction 
near its di=tal end 0 he apearance is 
similar to that seen in some cases in 
which the underlying pathology is 
scleroderma 


of collagen within the superficial portion of 
the corium, and a mild perivascular chronic 
inflammatory reaction 
“Diagnosis Chronic dermatitis, chronic 
myositis 

“Note The changes are consistent with the 
diagnosis of dermatomyositis ” 

The radiographic findings in the examina- 
tion of the esophagus are quite interesting in 
view of the nature of the underlying disease 
(Fig 109) In spite of the clinical absence of 
dysphagia, it was observed that the esophagus 
appeared to be atonic The patient had con- 
siderable difficulty in swallowing the barium 
Although the patient went through the mo- 
tions of swallowing, there was very little effect 
upon the emptying of the esophagus so that 
the barium remained within it for an abnor- 
mally long period of time In addition there 
was an area of constriction at the distal por- 
tion of the esophagus just proximal to the 
extreme cardiac end Fluoroscopically, there 
was also a delay in the passage of the barium 
from the hypopharynx into the esophagus 
The appearance and the behavior of the 
esophagus were reminiscent of those seen in 
scleroderma It is conceivable that the patho- 
logic changes of the underlying dermatomyo- 
sitis may have involved the wall of the esoph- 
agus, thus being responsible for its functional 
aberrations of behavior as well as the mod- 
erate degree of stricture at its distal end 

An additional example of the roentgen 
appearance of the esophagus in scleroderma 
may be noted in Figure 4S2 A, which is 
included later in this book in connection 
with changes which had occurred in the 
small intestine 
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Syphilis and Tuberculosis of the Esophagus 


SYPHILIS 

Incidence CorniP stated that syphilis 
rarely attacks the esophagus He quoted a 
case reported by V irchow m which a gumma 
was found at autopsy, but he had encoun- 
tered no such case in his own experience 
Lubhnski- gave an excellent review of 
the older literature on syphilis of the esoph- 
agus and described two cases of his own, 
these, however, were not corroborated by 
autopsy study The stricture in both these 
cases diminished following antisyphilitic 
treatment Both patients had given a his- 
tory of syphilis, and in one case the eso- 
phageal lesion was associated with a gumma 
of the tongue 

Wilks® described a case of typical syphilis 
of the pharynx in which the ulcerations 
extended to the esophagus with resulting 
contraction of the esophagus 
Wile^ described a case of syphilis of the 
esophagus in a woman, aged 40, with a his- 
tor}'- of d3'sphagia of about 9 years’ dura- 
tion, which had gradually increased in 
severity Esophagoscopy showed a marked 
sclerosis of the entire tube, so that only the 
smallest-sized filiform bougie could be 
passed through it into the stomach Roent- 
gen examination showed two areas of 
stricture Excellent clinical response was 
obtained after antisyphilitic measures How- 
ever, dilatation of the stricture was also 
carried out with bougies of increasing size 
Gujmt® collected 57 cases of syphilis of 
the esophagus reported in the literature, to 
which he added 2 cases of his own Of these 
he stated that 11 cases were verified by 
examination at autopsy, and 15, diagnosed 


esophagoscopically, were cured by anti- 
syphilitic measures He described three ana- 
tomic types (1) the presence of a gumma, 
which may undergo ulceration, (2) the 
spread of a syphilitic phlebitis or specific 
pneumonitis, with extension to the esopha- 
gus or secondary perforation into it, and 
(3) a diffuse chronic inflammation, with 
generalized sclerosis and superficial ulcera- 
tion All three forms may terminate in 
stenosis 

Tertiary syphilis of the esophagus has 
been described by Wilcox ® In a case which 
he examined roentgenologically, an irregu- 
larity of contour involving almost the entire 
esophagus, giving the appearance of a dif- 
fuse esophagitis, was seen Improvement 
followed dilatation and antisyphilitic 
measures, but no anatomic diagnosis was 
made 

Because of the rarity of the condition, 
possibly only those cases should be accepted 
which meet the criteria of anatomic and 
bacteriologic proof 

Roentgen Characteristics Roentgeno- 
logically, no specific characteristics have 
been noted, and the appearance has simu- 
lated that either of a nonspecific inflamma- 
tory process or a new growth 

TUBERCULOSIS OF THE 
ESOPHAGUS 

Tuberculosis of the esophagus is extremely 
rare Rokitansky’^ m his famous work stated 
that tuberculosis of the esophagus is rarely 
if ever found, and he warned that this must 
not be confused with “tubercular degenera- 
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tion of the neighbouring lymphatic glands ’ 
He apparently had had no personal experi 
ence ^ith a case of intrinsic tuberculosis of 
the esophagus 

riexner* described three tjpes of tuber 
culous in\oUement of the esophagus In the 
first t>pe, the esophagus is secondarily in 
\ol\ed through contiguity, as when caseous 
bronchial nodes ulcerate through into the 
esophagus or nhen an abscess associated 
with canes of the \ertebrae perforates into 
it Under this heading he also included 
secondary extension to the esophagus from 
tuberculous ulcers of the pharjnx 

In Group 2 he included those cases in 
which the existence of a previous lesion pre 
disposed the mucosa to tuberculous infec 
tion 

To the third group belong those cases in 
which involvement of the esophagus oc 
curred in the course of a general infection 
of the bod> in acute, disseminated miliary 
tuberculosis 

Flexner m his review of the subject of 
tuberculosis of the esophagus up to the 
time of the publication of his paper m 1893 
stated that Spillman® in 1878 described the 
first case of an intrinsic lesion of tuber 
culous nature which had developed within 
the esophagus itself An ulcer was present 
1 cm by 1 5 cm in the midportion of the 
esophagus, with a barely perceptible per 
foration into the left bronchus The patient 
had a pleural tuberculosis 

The only other cases that met the criteria 
(according to Flexner) of Group 3 were 
those reported by Frenchs*® in 1882 and 
Mazzotti” in 1885 To these reports Flex 
ner in his article added a case from his 
personal experience 

Denonvilliers^ is frequentl> given credit 
for having reported in 1837 the fir'll case of 
tuberculosis of the esophagus In his de 
scription, however, it is to be noted that he 
considered the ulceration of the esophagus 
which had produced a fistulous communi 
cation with the trachea as being secondary 
to a tuberculous process m the intercellular 
space between the trachea and the esoph 


agus 1 herefore, this case cannot be included 
in the third group described by Flexner 
Although a number of additional cases of 
tuberculosis developing within the esophagus 
Itself have been added in succeeding >ears, 
this type of involvement is still e\tremel> 
rare, and the esophagus enjojs great im 
mumty to the direct implantation of the 
tubercle bacillus, particularly in the ab 
sence of any pre existing lesion of the eso 
phageal mucosa 

The rantv of tuberculosis of the esoph 
agus is shown by the fact that, in 1,400 
autopsies on tuberculous patients performed 
in the 10 years between 1932 and 1942 at 
Bellevue Hospital, there was only 1 case 
of tuberculosis of the esophagus In addi 
lion to this isolated case, Carr and Spain’^ 
described a case of a tuberculous lesion ap 
parently engrafted upon a primary carci 
noma of the esophagus 
A somewhat similar case of tuberculosis 
developing within a carcinoma of the esoph 
agus IS described bv Dean and Gregg 
There is no roentgen alteration in the 
appearance of the esophagus specifically 
ascnbable to an intrinsic tuberculous lesion 
\ well confirmed case of tuberculosis of 
the esophagus that had been radiographed 
was presented by Presser' before the 
Vienna Roentgenological Society m 1934 
A roentgen study of the e'sophagus was 
made m a female, aged 63 because of dys 
phagia This revealed a moderate degree of 
narrowing of the lumen at about the mid 
portion with some delay in the passage of 
the opaque material Uhen the esophagus 
was completely filled, the contour of the 
narrowed area was serrated due to nichelike 
projections hen only partially filled, there 
were many small rounded intraluminal fill 
mg defects On the basis of this evidence 
a diagnosis was made of an ulcerating 
stenosing infiltration of the middle of the 
esophagus Autopsy in the Allgemeinen 
Krankenhaus revealed an “oesophagitis tu 
berculosa ulcerosa’ There were many 
ulcers some of them confluent The walls 
of the ulcers were considerably undermined 
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curred ‘ipontaneouslj Stimulation of the 
vagus nerve however, caused further up 
ward ascent of the stomach with an e\ag 
geration of the hernia 

An interesting experimental observation 
was that reflex shortening of the esophagus 
occurred almost invanabK from stimuli m 
the upper abdomen of the experimental am 
mal* This respon^-e of the esophagus oc 
curred after mechanical stimulation of the 
peritoneum bj scratching with a pointeil 
instrument Among other causes were ma 
nipulation of the liver, traction on the 
gallbladder or overdistenlion of the viscus 
following the injection of normal s^Une 
solution All of these reflexes were abolished 
bj section of the vagus nerve or after the 
administration of atropine 
2 In a review of 220 cases of short esoph 
agus with partial thoracic stomach bv 01 en 
and Harrington” onlj 4 per cent appeared 
to be of congenital origin In most cases an 
actual esophagitis was present, which, as a 
result of cicatrization, had produced trac 
tion upon the stomach thereb> drawing it 
up into the chest In 36 ca«es there was a 
preceding histor> of excessive vomitin^ Of 
these 19 patients had an obstructive duo 
denal ulcer Allison Johnstone and Rovcc‘® 
also emphasized the fact that m man> cases 
ulceration and fibrosis ma> be the important 
factors in causing a shortening of the esoph 
agus with traction upon the stomach pro 
ducing a herniation through the hiatus 
Caution must be exercised in connection 
with the existence of islands of gastric 
glands at the junction of a shortened e'^oph 
agus and a thoracicallj placet! stomach 
W hile there is considerable ev idence to show 
that such aberrant rests ma> be of congeni 
tal origin another factor mav operate in the 
case of an alread> establi«ihpd esophagitis 
with ulceration The upward traction of the 
scarred and contracted esophagus bj pull 
mg on the cardne end of the stomal ma> 
cause some displacement and isolation of 
nests of gastric glands within the area of 
constriction These ma> be interpreted as 


having been the primarj cause of the in 
flimmatorj reaction, when as a matter of 
fact thev ma> actuallj be a '^econdarv result 
of the pathologic process itself with dis 
placement of I'iolated islands of gastric 
glands 

Perhaps the onU cases of congenitally 
aberrant gastric glands which maj be ac 
ceptable are tho«e present in in otherwise 
normal esophagus or at such a distance 
proximal to the area of inflammatorv ste 
nosis as to preclude the possibihiv of their 
having been originallj drawn up from the 
stomach itself 

ROCNTGLN DI\G\OSIS 

The roentgen diagnosis of this condition 
depends on the demonstration of three 
outstanding factors 

1 The appearance of the stomach in the 
chest cavity above the diaphragm 

2 The delineation of the definitelt short 
ened esophagus joining the stomach within 
the thorax 

3 The demonstration of definite rugal 
folds within the “thoracic stomach ’ 

In the differential diagnosis, the possi 
biUt> of a true herniation of the stomach 
must be considered The roentgen findings 
in gastric herniation will be discussed in 
greater detail later Suflice it to say here 
that in this condition the esophagus retains 
its normal length However, one must care 
fullj guard against the fact that in true 
herniation of the stomach, the lower por 
tion of the esophagus ma> be earned up 
with It into the chest cavitv The lower por 
tion of the esophagus will then appear 
kinked on itself and somewhat tortuous 
One will obtain the impression that if the 
hernia could be reduced, the entire esoph 
agus would straighten out and would appear 
normal in length, making its exit below the 
diaphragm 

Chnicallj, such differential diagnosis is 
of great importance from the standpoint of 
possible surgical intervention While a true 
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hernia of the stomach may be reducible, 
obviously the “short-esophagus” type of ab- 
normality does not lend itself to such treat- 
ment 

Another possibility is that of an ampul- 
lary dilatation at the cardiac end of the 
esophagus This may arise as a result of 
temporary failure of relaxation at the 
cardia Those other factors that enter into 
the formation of the ampulla have been 
described previously in Chapter 3 The fea- 
tures that will aid in differential diagnosis 
are (1) the inconstancy of this finding 
during the course of a single examination 
or on repeated examination, (2) a stud}' 
of the mucosal relief will fail to show the 
presence of the rugal structure character- 
istic of the stomach 

On caieful examination a diverticulum 


involving the distal area of the esophagus 
■will show' the presence of a neck communi- 
cating with the esophagus above the extreme 
cardiac end, which will be traced entering 
directly into the stomach Moreover, mu- 
cosal folds are never found w'lthin the con- 
fines of a diverticular sac 

Illustrative Cases The following cases 
are illustrative of “thoracic stomach” or so- 
called herniation of the stomach of the 
short-esophagus type • 

E L., female, aged 60 This patient gave 
a history of difficulty in swallowing, asso- 
ciated with substernal pain of 6 years’ dura- 
tion At times, a piece of food appeared to get 
stuck substernally, following which she would 
be unable to eat for a few minutes Occa- 
sionally, she regurgitated solid food and 
blood-streaked material During these years 
there was no exaggeration of the symptoms 



Fig 110 (A, Left) “Thoracic stomach” wnth diverticulum of the esophagus 
(B, Right) Same patient Detailed appearance of the diverticulum of the short 
esophagus and the “thoracic stomach ” 
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There were fluctuations in weight, so that 
weight lost at one time was reco\ercd later 
on 

Roentgen examination (I le 110 \ ami B) 
showed a short esophagus narrowed at its 
junction with a “thoracic stomach’ Ihc 
esophagus showed a diserticulum originating 
from the anterior wall of its midportion 

This association of ‘thoracic stomach 
and esophageal discrticuUim brings up three 
possible explanations (1) since the thoracic 
stomach max be a congenital anomaK, that 
the diverticulum of the C'Opha^U'. is aKo of 
congenital origin in this ca e f21 that the 
diverticulum of the csophagua is pulsion in 
origin, as the result of obstruction at the 
distal end of the esophagus over a period 
of manj vears or (3) that the association 
is entirelj coincidental m nature 
1 am inclined to the opinion that the re 
lalion«hip is purelv coincidental for the 
following reasons (1) diverticula of the 
esophagus are comparativcK common al 
though “thoracic stomach is rare (2) the 
location of the diverticulum on the anterior 
wall near the bifurcation of the trachea is 


the common site of diverticula of the trac 
tion varicl} and (3) the pulsion origin of 
the diverticulum, as llie result of obstriic 
tion at the tfistal end of the esophagus, is 
not definileU tenable, since m those cases 
of considcrablv more marked obstruction of 
the C'-opbagus as in “cardiospasm,’ the 
pre*‘Cncc of a diverticulum of the e opha^us 
Is rare 

Another example of “thoracic stomach” is 
as follows 

M J1 , female, aged 47 The chief com 
plaint of this patient was diflicuU> in swal 
lowing for about 1 vear In addition, the 
patient complained of substcrnal pain ag 
graviteil b> food She was able to swallow 
liquid and «oft foods ca«il> but not bulkj 
foods These cccmcd to stick substernallv 

Koenigcn examination revealed a short 
esophagus, associated with a ‘thoracic 
stomach ( 1 ig 1 1 1 \ ) 1 here w as narrow mg 
of the c<opli3gus at its junction with the 
Momach 1 i^iire III B diows tlit ‘thoracic 
stomach with the charactiristic rugal struc 
tiirc 

Ihe patients sjmptoms became progrcs 
sivelv worse Pam and burning appeared m 



Fic lU {i\,Left) Thoracic stomach’ with a short esophagus (B 

Ri^ht) Same patient \ote the rugal folds within the thoracic 
stomach ’ 



168 Thoracic Stomach Associated with a Short Esophagus 


the epigastrium promptly after the ingestion 
of solids or liquids Two years after the 
original roentgenograms, she ^\as referred to 
the hospital from the outpatient clinic She 
had lost 30 pounds in the preceding year and 
vomited frequentl}' Esophagoscopy was re- 
ported as revealing an annular mass ■nith 
definite ulceration at the cardiac end \\Tiile 
on the "nard she developed a spreading infec- 
tion from an acute parotitis 
At autopsy, in addition to a bilateral sup- 
purative parotitis and coronarj' atheroscle- 
rosis, there i^as a stricture of the esophagus 
The microscopic examination revealed the 
follow mg findings “Section shows a greatly 
thickened -wall and a poorly preserved mu- 
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hiG 111 C Same patient as IS shown 
in Figure 111 A and B Shortly be- 
fore death, showing marked constnction 
at the junction of the esophagus and the 
“thoracic stomach ” 
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Fig 111 D Same patient as is shown in C Appearance 
of the esophagus at autopsy, with an ulcer proximal to the 
stnctured area. 
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cosa, uhich is absent completely, except for 
one small cluster of stratified squamous 
epithelial cells The latter appears normal 
and IS confined to the basement membrane In 
the central portion of the section it is thickest 
and here there is almost no recognizable re 
maimng muscle tissue The r\all is composed 
of fibrous tissue which, in most areas is \ery 
dense with hyalmized collagen fibers while in 
other areas there is a more cellular connective 
tissue, with fibroblasts and occasional clusters 
of lymphocytes and plasma cells The blood 
vessels are congested m certain areas and in 
others are obliterated bv fibrous tissue There 
are no epithelial structures m the wall Tn 
adjacent areas of the esophagus there are 
scattered areas of fibrosis and the muscle 
w all appears to be hypertrophied in one area ’ 
The. diagnosis was "Chrome inflammatory 
tissue with marked fibrosis ” 

Roentgenographic examination shortly be 
fore death fFig lU C) showed a mitkcd 
increase in the degree of constriction of the 
esophagus at its junction with the stomach 
The contour, however, was quite smooth and 
faded gradually into the normal wall The 
pre autopsy roentgen diagnosis was benign 
stricture which had become more accentuated 
since the original examination 2 years before 
There vras no evidence of a niche m the roent 
genogram of the esophagus In the autopsy 
specimen, however, there was definite evidence 
of an ulcer proximal to the zone of constnc 
tion This region was apparently obscured bv 
the barium above the constriction 
Figure 111 D shows the appearance of the 
esophagus as noted at autopsy with an ulcer 
prosimal to the strictured area 

A well documented case of an ulctr of the 
esophagus as'^ociated with a thoracic posi 
tion of the cardiac end of the stomach is the 
following 

F V , male aged 54 This patient gave a 
20 year historv of duodenal ulcer During the 
preceding 3 v ears he also dev eloped dv sphagia 
parlicularlv for ^olicl foods There was no 
'tigmficant weight loss Fsophago'^iopv re 
vealed several areas of ulceration in the lower 
thud of the esophagus with a definite stricture 
through which bougies up to \o 24 were 
passed The lower end of the esophagus was 
fixed in the area of stricture \ diagnosis of 
benign stricture was made llecatise of the 
fact that the patient also had a duodenal 
ulcer corroborated b\ radiographic evamma 
tion a subiota! gastrectomv was done In 
addition to the resection the stricture of the 



Fig 112 Note the strictured area of 
the esophagus with the antenorlv placed 
niche due to ulceration Note also the 
thoracic position of the cardia of the 
stomach, apparently due to the traction 
exerted upon it by the shortening that 
resulted from the inflammatorv lesion 
of the esophagus 

esophagus was dilated However improve 
ment was onlv temporarv The patient under 
went a second operation A transthoracic 
exploration of the lower third of the esoph 
agus was done and it was found to be sur 
rounded bv a mass of inflammatory tissue 
A plastic procedure similar to that used m 
pvlorophstv was performed to increase (he 
lumen Later mquirv revealed that the patient 
was feeling better 

Radiographic examination of the e ophagus 
pnor to esophageal surgery (Fig II2) shows 
the area of constriction at its distal end where 
it joins a herniated portion of the stomach 
Note the projection of the anterior wall just 
proximal to the area of constriction presum 
ably Tepresonting an area of ulceration In all 
probabilitv the herniation of the stomach was 
a secondarv manifestation due to the pull ex 
erted upon the stomach because of the scarring 
and the contraction of the esophagus 
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The Normal Stomach 


TECHNIC OF ROENTGEN 
EXAIHINATION 

Before beginning fluoroscopic examination 
of the alimentarv tract the heart and the 
lungs are '^canned in routine fashion Even 
though the primarj purpose of the examina 
tion IS to determine the presence of an> ab 
normalitj of the ilimentarj tract such 
visualization of the chest may offer infer 
mation of considerable value In the flrst 
place lesions of the heart and the lungs of 
a coincidental nature ma> be found Sec 
ondlj, some of the pathologic findings 
discovered in this manner may throw con 
siderable light upon the abdominal s>mp 
toms, for the investigation of the cause of 
which the examination was primarily un 
dertaken 

Thus an unsuspected lesion of the lung 
of a tuberculous nature ma> account for the 
patients dyspepsia and loss of weight An 
aneurysm of the aorta or an enlarged heart 
may explain distress vaguelv localized to 
the upper abdomen Moreover, direct evi 
dence of the presence of a viscus within the 
chest may also be discovered, particularly 
the presence of herniation 
The freedom of mobility of both dia 
phragms should be determined as well as 
their relative position Abnormalities of 
diaphragmatic behavior may be discovered 
which may be responsible for the abdominal 
symptoms Marked elevation of the dia 
phragm may be due to atrophy or to 
upward displacement 
On completing this routine inspection of 
the chest, the abdomen itself should also be 
studied v\ith considerable care Opaque 


shadows due to urinary calculi may be 
noted and occasionally even calcified proc 
esses in the gallbladder the liver or the 
spleen mav be observed In addition, van 
ous other evidences of calcification may be 
pre ent, due to lymph nodes, phleboliths 
and evsts The amount of ^ds throughout 
the alimentary tract can be ob erved, and 
in evceptional cases the diagnosis of intes 
tinal obstruction may be made therebv in 
an individual in vihom this condition had 
not been suspected clinically 

Direct visualization of the air bubble of 
the stomach may yield important findings 
Instead of the normal contour, it may be 
deformed by encroaching shadows due to 
new growths 

After this superficial investigation as just 
outlined one is prepared to continue with 
the more detailed investigation of the stom 
ach Itself 

bnder ordinary circumstances barium 
sulfite is best administered suspended in 
water The patient is given a ghssful of 
equal parts of barium and water thor 
oughlv stirred just before ingestion A sus- 
pension of this kind will enter small areas 
much more readily than if the barium were 
mixed with food or made too thick in any 
other way Moreover this thin fluid medium 
leaves the stomach more reidiK by way of 
the pylorus and the prompt visualization 
of the duodenum and the small intestine 
IS aided thereby I or special studies there 
may be modifications in the preparation of 
the barium su pension 

rhe examination is best conducted m the 
morning the patient having been instructed 
to abstain from food and drink <!ince the 
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pyloric antrum was a definite structure 
anatomically preformed and possessing a 
sphincter antri Kastle, Rieder and Rosen- 
thal® devised a bioroentgenograph for 
making a large number of exposures during 
a single respiratory pause, each exposure 
being reduced to a small fraction of a sec- 
ond This enabled them to study the course 
of peristaltic activity without the aid of 
fluoroscopic observation Through the ap- 
plication of roentgen cinematography, they 
showed that the antrum of the stomach 
varied from moment to moment This con- 
stant alteration of contour proved that the 
antrum was the result of gastric function 
and not of rigid anatomic formation These 
peristaltic waves were found by Kaufmann 
and Kienbock'^ to have an average duration 
of about 21 seconds There was no evidence 
of any relationship of peristalsis to either 
gastric acidity or cardiac activity 

THE STOMACH IN INFANCY 

Lewis® examined five stomachs from 
embryos ranging between 10 mm and 
4S mm in length In the youngest embryo 
(10 mm ) the stomach is already divided 
into an expanded pars cardiaca and a 
tubular pars pylorica Between these two 
areas is the mcisura angularls In the 
16-mm embryo the body of the stomach 
may be recognized along the lesser curva- 
ture, separating the esophageal cone from 
the incisura angularis By the second month 
of fetal life the fundus may be well de- 
veloped 

There is no definite normal type of stom- 
ach in the newborn, since this organ may 
show considerable variation in contour in 
different infants and m the same infant at 
different times ° 

These findings were corroborated by 
Bouslog and his associates^® in the roent- 
genographic examination of 133 infants 
varying in age from 1 week to 6 months 
There was considerable variation in both 
the size and the shape of the stomach with- 
in normal limits Moreover, barium reten- 


tion m the stomach after 8 hours was noted 
occasionally in the apparently normal in- 
fant’s stomach 

THE TONUS OF THE STOMACH 

Tone IS that power of the stomach which 
enables its wall to enfold the gastric con- 
tents and maintain it m a more or less 
uniform column Tone, therefore, has a defi- 
nite influence upon the form of the stom- 
ach In fact, Schlesinger^^ originally be- 
lieved that differences m form depended 
entirely upon concomitant variations in 
tone He distinguished four types of stom- 
ach (1) hypertonic, (2) orthotonic, (3) 
hypotonic and (4) atonic 

That tone plays an important role in 
affecting gastric form was demonstrated 
experimentally by the work of Klee^® with 
decerebrated cats Under these conditions 
the stimulating effect of the vagus and the 
sympathetic nerves is greatly enhanced In- 
creased stimulation of the vagus nerve 
caused contraction of the stomach and 
active peristalsis, with increased emptying 
of the stomach and concomitant variations 
m shape 

Gastric tone is therefore dependent upon 
two factors: (1) the peculiar structural 
anatomy of the stomach, and (2) the state 
of vagus and sympathetic activity 

Hypertonicity Hypertomcity has a 
definite effect in altering the shape of the 
stomach Increase of tone may be deter- 
mined by judging the distance between the 
lesser and the greater curvatures at the 
cardiac end and by comparing it with the 
distance between two similar points in the 
pyloric region In the case of normal tonic- 
ity, the distance measured at the cardia 
and at the pylorus is essentially the same 
In hypertonicity the distance between the 
two curvatures gradually diminishes from 
the cardia to the pylorus 

Hypertonicity may not only manifest 
itself by a change m the shape of the stom- 
ach but may also be demonstrable through 
alteration in the roentgen appearance of 
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the gastric inucos.'i Through the activiU 
of the musculans mucosae there nn> be an 
increased prominence of the rugal folds. 
This effect upon the ' relief ' picture ma> 
show Itself m U\o \\a>s (1) bj an m 

creased toothlike irregulantj of the greater 
curvature, and (2) by an exaggeration of 
the folds throughout the rest of the stom 
ach This appearance ma> clo«el> simulate 
that seen in the presence of organic disease 
Atony In gastric atonj, if the distance 
between the le‘5«er and the greater cuna 
tures beginning at the cardn is traced dis 
tally, It IS found to increase so that b> the 
time the p>lorus is reached this distance 
between the curvatures shows a consider 
able exaggeration As barium enters an 
atonic stomach, it sinks to the lower pole, 
where it •spreads out along the greater 
curvature without being maintained m a 
vertical column reaching to the cardia, as 
IS noted in the case of normal or increased 
gastric tone With diminished tone the 
lower pole of the stomach sags in a baglike 
manner Owing to the poor tone, the pyloric 
portion of the stomach is visualized with 
considerable difficulty Either the ingestion 


of a considerable amount of barium may be 
essential, or upward displacement of its 
contents by m iniial palpation may be re 
quired Compression of the barium toward 
the pyloric ring may al'O be necessary in 
order to force it into the duodenum so that 
that region may be visualized The empty 
time of the stomach may be prolonged 
not infrequently bevond the 6 hour limit 
for normal function 

However, the elongated, baglike appear 
ance of the stomach is differentiated readily 
from gastric enlargement due to pyloric 
stenosis by the following characteristics 

1 The gastric enlargement is downward 
toward the pelvis m atony, and practically 
never does it extend considerably to the 
right of the midlme as in organic pyloric 
stenosis 

2 The contour of the pvloroduodenal 
region mav be vhown to be perfectly normal 
in the case of functional atony, whereas m 
pvlonc stenosis irregularity or abnormality 
of contour m this region may be demon 
strable 

3 While there is a delay in the emptying 
of the atonic stomach, it never reaches the 



Fig 113 Transverse hypertonic tvTie of stomach m a hvpersthemc 

individual 
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Fig 116 (Lcjt) Atonic stomach in an asthenic indmdual 
Fig 117 (Right) H}'permobiht\' of the stomach, with upward displacement in 
the prone position 



Fig. 118 Yohailus of the stomach with 
permanent displacement to the right 


Stokes’® at operation found the stomach 
and the trans\ erse colon in a right inguinal 
hernia There had been no previous clinical 
or radiographic indication of this unusual 
condition 

The stomach occup 3 ung a large scrotal 
hernia was noted at autops\' b}' Siegmund ” 
In none of the cases described so far had 
there been an} radiographic studies Lust’® 
showed an excellent illustration of the 
barium-filled stomach within a left scrotal 
hernia The lower pole of the stomach was 
at the level of the middle-portion of the 
femur but w'as readily reducible into the 
abdominal cavit} as determined roentgeno- 
logically In Hartle}' s case’® a diverticular- 
like prolongation of the stomach was pres- 
ent in a left inguinal hernia as demonstrated 
roentgenological!} Cave’s patient®® w^as also 
radiographed The stomach w'as present in 
a left femoral hernia 

Figure 118 illustrates volvulus of the 
stomach wuth rotation to the right This ap- 
pearance W’as persistently present through- 
out prolonged fluoroscopic examination as 
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Fic 119 Cascade stormch (A if//) Appearance in the erect postero anterior position 
at 90* (B Right) Appearance in the erect right oblique position clearl> showing the 
ONerhanging cardiac locule 


well as at repeated observations at hter 
periods 

An important alteration in the configura 
tion of the stomach is that known as the 
cascade stomach, in man> cases this is 
apparently associated with the pressure of 
a gas distended colon The mechanism m 
volved IS discussed under functioml dis 
orders of the colon An example of a cas 
cade stomach produced b> an overhanging 
cardiac locule is shown in Figure 119 A 
and B Figure 119 \ is the appearance in 
the erect postero anterior position at 90** 
The overhanging character of the cardne 
locule is shown more clearly in the erect 
right oblique position (Fig 119 B) A 
marked example of a t>pical cascade stom 
ach IS shown in Figure 120 Jvote the cup 
and spill type of stomach with the pyJonc 
arm and the duodena! bulb directed down 
ward and to the right Isote also the enor 
mous gaseous distention of the colon in 
direct proximitj to the stomach TTie pa 


tient, J A, aged 46, gave a historj of 
marked constipation for 2 jears and occa 
sional pain after eating After taking a 
laxative he obtained relief 

That the tjpical cascade stomach is the 
result of pressure of a distended colon is 
shown in a number of ways 

1 By visual demonstration of the asso 
cialion of the two conditions 

2 By the disappearance of the cascade 
deformity if the stomach is overdistended 
with barium, so as to overcome the pressure 
of the distended colon 

3 By the disappearance of the cascade 
deformity if the colon is emptied of its gas 
after the administration of a cathartic or 
after an enema 

4 Bv the fact that, by artificially dis 
tending the colon with air, a cascade de 
formity of the stomach can be produced 

A bizarre type of “cascade” stomach is 
shown in Figure 121 A The pars cardia is 
actually at a lower level than the pyloro 
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duodenal region There was considerable 
gaseous distention of the splenic flexure 
That this appearance was of a transient 
nature and not due to any intrinsic organic 
disease is shown by the fact that on re- 
examination 1 week later, the anatomic 
position of the stomach is essentially nor- 
mal (Fig 121 B) When it is suspected that 
an abnormal position of the stomach is due 
to “cascading” and is associated with 
gaseous distention of the colon, one may 
prove this point in two ways first, by 
administering additional quantities of 
barium to overcome the pressure exerted 
by the colon and noting the fact that the 
stomach assumes a normal position , sec- 
ondly, by the preliminary administration 
of castor oil the night before examination 
to dimmish the amount of gas present in 
the colon Or we may combine both these 
procedures in a restudy Not uncommonly 
I have seen strange abnormalities in the 
position of the stomach yield to the appli- 
cation of these procedures, with a return to 
the normal, thereby disclosing the nature 
of the mechanism involved 


DUPLICATION OF THE STOMACH 

Blasius in 1677 {tbid ) described a case 
of a “double stomach ” 

In a dissected cadaver of an individual 35 
years of age who during life had been troubled 
with continuous vomiting for a long time we 
found a double stomach The first part which 
continues from the esophagus is distinguished 
from the other which communicates with the 
intestine At the place lYhere the two 

cavities were separated the lumen was very 
narrow so that one could barely introduce the 
little fingers through it This narrowed 
zone I conjecture was the cause of the fre- 
quent vomiting of the patient 

The findings are illustrated by a drawing 
(Fig V, Plate VI, p 113, Blasius, G Ob- 
servationes Medicae Rariores, 1677) 

A case of duplication of the stomach w'as 
described by Ladd and Gross Radio- 
graphic examination showed a smooth, con- 
cave indentation of the greater curvature 
produced by the pressure of the duplica- 
tion In some cases the only roentgen evi- 
dence of reduplication of the stomach may 
be an indeterminate type of pyloric de- 
formity with partial obstruction -- 



Fig 120 Cascade stomach Note the marked gaseous 
distention of the splenic flexure 
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DISPLACEMENT OF THE NORMAL 
STOAIACH B\ EVTRAGASTRIC 
TUMORS 

E'^lragastric tumors ma\ displace the 
stomach in almost anj direction The rela 


tion of tumors of pancreatic and of splenic 
origin to the position of the stomach aMll 
be discussed in later chapters dealing with 
lesions of the pancreas and the spleen 
Illustrati ’e Cases A retroperitoneal 



I IG 121 (A Top) Note this bizarre t\pe of cascade 
stomach (B Bollom) Examination 1 week later, showing 
an essentially normal appearing stomach 
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tumor may displace the stomach to the 
right 

iM S , female, aged 9 The child gave a 3- 
year history of recurring attacks of epigastric 
pain, vhich vas continuous for 24 hours 
There was occasional vomiting with the at- 
tacks She weighed 50 pounds Physical ex- 
amination revealed a large mass in the left 
upper quadrant Operation disclosed a tumor 
apparently originating from the left adrenal 
gland Complete removal could not be ac- 
complished 

Pathologic examination of biopsy medul- 
lary carcinoma of the adrenal gland 

Roentgen examination (Fig 122) showed a 
large mass displacing the stomach to the right 
and the loops of small intestine m a down- 
ward direction There was no evidence of any 
intrinsic involvement of the stomach The 
mass was obviouslj" of extragastric origin As 
noted above, the tumor was a malignant 
lesion of the adrenal gland 


An unusual cause of upward displacement 
of the stomach is a cyst of the omentum 
Gairdner-^ m 1851 gave the first descrip- 
tion of a cyst of the omentum The cyst was 
found m a woman at autopsy, beneath the 
anterior layer of the greater omentum, and 
consisted of a highly transparent, closed sac 
between 3 and 4 inches in length and from 
inches m breadth It was lobulated 
in appearance The fluid in the sac was a 
transparent, colorless serum No ova or 
parasites were present He considered it as 
very probably a variety of simple serous 
cyst 

The next recorded case is by Bantock-^ 
in 1881 This was a large thick-walled cyst 
which was present in the great omentum 
of a woman aged 58 A drawing accom- 
panies the presentation, showing the cyst 
enclosed by the layers of the omentum 



Fig 122 Displacement of the stomach by a carcinoma of the 
adrenal gland 
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The case was presented b> his associate, 
Dr Doran, who had assisted at the remosal 
ol the cyst In addition, he illustrated tins 
condition by exhibiting a Hunterian spea 
men of a small cyst entirely within the folds 
of the great omentum 
From then on there were reports of iso 
lated cases so that Hashrouck in 1908 
was able to review o4 cases, of which he 
considered only 24 as acceptable Twelve of 
these originated from the omentum by n 
pedicle and were not true c\sts within the 
layers of the omentum He added a case 
of his own, a cyst originating from an endo 
thelioma of the omentum 
Additional cases were reported by 
Dowd in 1911 and Pybus ^ in 1917 Pybus’ 
case was m a child of 4 The photograph of 
the patient shows a hugely distended abdo 
men At operation a thin walled cyst was 


situated in the great omentum At Us upper 
pole It had to be peeled from the greater 
curvature of the stomach in order to be 
freed 

B> 1935 Horgan ^ had found 97 accept 
able cases m the literature The condition 
IS apparently more common in children, 
35 per cent having occurred in the first 
decade and 68 per cent during the first 30 
years Horgan s case of omental cyst oc 
curred m a child 12 years old 
There is a paucity of descriptions of the 
radiologic findings in this condition In 
Birnkrant’s case radiographic examination 
showed marked downward displacement of 
the transverse colon®" 

In the following case, the stomach was 
displaced upward by an omental evst 

"NI S, female, aged 2J4 years During the 
preceding 3 months, the child had passed 
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bright-red blood by rectum on five or six days before admission to the hospital the 

occasions, this was accompanied by diarrhea pain m the child’s back was accompanied by 

One month later she complained of pain in persistent vomiting, fecal in odor The next 

the back, which gradually became worse Two day the pain shifted to the abdomen 



Fig 123 B Same patient as is shown in A Appearance of the resected 

omental cyst 





Displacement of the Normal Stomach by Extragastnc Tumors 


Pbjsical examination rexealed a mass 
which felt cjstic just to the left of the mid 
line of the abdomen 

At operation the^e was a large cjst m the 
greater omentum, the size of a grapefruit 
There was an extension of the mass which 
contained numerous small grapehke c\sts 
The omental c>st created a pressure defect on 
the inferior border of the stomach and was 
situated near the trans\er«e colon The c\st 
was excised 

The pathologic diagnosis was “hmphan 
gioma with cjst formation " 

Roentgen examination {Tig 123 A) ‘^howcil 
upward di placement of the stomach with a 
smooth pressure defect, indicating the 
presence of an extragastnc mass as the cau«e 
The tumor was helie\ed to be a cjst either of 
mesenteric or of omental origin The ap 
pearance of the c\st is noted in 1 igure 123 It 
Another clinicalK important cau«c of 
displacement of the stomach is aneurxsm of 
the abdominal aorta Aid m the roentgen 
recognition of this condition max be ob 
lamed from (1) evidence of partial calcifi 
cation in the wall of the nia<s, which as a 
rule IS globular m appearance (2) the 
close anatomic relationship of this ma«s to 
the position of the abdominal aorta, and 
(3) evidence of erosion of the vertebrae due 
to pressure of the aneurjsm Rccau<e of the 
fibrocartilaginous nature of the mterverte 
bral disks, thej resist destruction, and the 
pressure of the aneurjsm is exerted pri 
marilj on the anterior portion of the bodies 
of the vertebrae, producing irregularly out 
lined, concave depressions The eleventh 
and the twelfth dorsal and the first and the 
‘Second lumbar vertebrae are most com 
monly involved in the erosive process, (4) 
when a globular mass in anatomic rela 
tionship to the abdominal aorta shows a 
combination of calcification of the rim and 
vertebral erosion, the diagnosis of aortic 
aneurjsm maj be made with assurance 
Rampmeier^i noted that evidence of 
pressure erosion of the vertebrae was the 
most important findin^, m aneurjsm of the 
abdominal aorta Of 32 cases radiographed, 
a roentgen study of the spine was made in 
24, and in 18 of these (75 per cent) erosion 
of the vertebrae was present Four of this 


group showed gastric di'^placement bj the 
aneurjsm as well as erosion, and in 1 of 
these 1 cases a gastric deformity was pro 
duced bj the pulsating mass The most 
commonly eroded vertebrae were the 
twelfth dorsal and the first lumbar 

The frequency of cro'sion of the vertebrae 
in abdominal aneurysm was also shown bv 
Hubenj and Pollack,'’" Eliason and "Me 
Namce'*'’ ScoU and Trail Thomas 

Displacement of the stomach by an ab 
dommal ancurvsm mav be noted m the 
following examples 

An aneuTV sm of the abdominal aorta may 
displace the stomach to the left The pa 
ticnt, J N, aged 44, was hospitalized be 
cause of intermittent upper abdominal pam 
of brief iluration and a «mall pulsating 
abdominal mass, which he had noted for 
several years Physical examination re 
vealed a firm, puUaling mi^s with thrill 
and bruit, present m the epigastrium and 
measuring about 8 x 10 cm The Wasser 
man test was negative An operation was 
done with wiring and electrothermic coagu 
lalion of an abdominal aortic aneurysm 
ApproximalcK 100 feet of wire was intro 
duced into the aneurvsm 

Roentgen examination (Pig 124) showed 
displacement of the stomach to the left bv 
a arcular mass with a calcified rim A 
diagnosis of aneurysm of the abdominal 
aorta was made ba<!ed on the following 
features (1) the rounoed well circum 
bribed character of the ma'^s (2) its loca 
tion in relation to the anatomic position of 
the aorta, and (3) particularly, the calci 
fication of the wall 

Marked displacement of the stomach to 
the left by an abdominal aneurjsm as v\ell 
as other classical features of its presence is 
illustrated by this fully controlled case 

J W , male, aged 66 During the preceding 
2 years the patient had complained of dysp 
nea Three weeks before admission to the 
hospital he had had a sudden onset of dull 
pain in the right lower chest and in the right 
upper quadrant transmitted to the back He 
had lost weight but did not know how much 
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Examination of the abdomen revealed a 
pulsating mass with systolic thrill and 
murmur m the epigastrium 

The autopsy report was as follows “In 
the descending portion of the aorta at the 
level of the attachment to the diaphragm 
there is a saccular swelling approximately 10 
cm in diameter The aorta passes anteriorly 
to this and at the level of the first lumbar 
vertebra, there is a 5-cm longitudinal defect 
in its posterior wall, from which the sac 
originates Posteriorly, the sac is intimately 
connected to the eleventh and twelfth thoracic 
and the first and second lumbar vertebrae, 
which have been irregularly eroded to a 
maximum of 2 cm The sac is filled with 
clotted blood The surface is flexible but here 
and there contains calcified atheromatous 
plaques On the right anterior surface, there 


is a defect leading into the right pleural 
cavity, which is filled with clotted blood The 
esophagus and stomach are normal ” 

The final diagnosis was syphilitic aneurysm 
of the aorta with rupture of the aneurysm and 
hemorrhage into the right pleural space 

Roentgen examination of the stomach 
(Fig 12S A) revealed evidence of consider- 
able pressure upon the lesser curvature of 
the proximal portion of the stomach with 
considerable displacement to the left The 
stomach itself showed no evidence of any 
intrinsic organic disease The cause of the 
displacement was best seen in the lateral 
film (Fig 125 B), which showed a fairly 
well-rounded, saccular area There was an 



Fig 124 Displacement of the stomach by an aneurysm of the abdominal aorta 

Note calcification m the rim of the aneurysm 
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irregular distribution of calcification in the 
rim of this mass Note also the erosions of 
the vertebrae produced by the pressure of 
the aneurysm 

The diagnosis of an abdominal aneurysm 
as the cause of the displacement of the 
stomach not onl}'^ depended on its location 
and its rounded contour and calcified rim 
but received further support from the fact 
that the lower dorsal and upper lumbai 
vertebrae were eroded 

The retrogastric pressure of an abdom- 
inal aneurysm may distort the appearance 
of the stomach m such a wa}^ as to simulate 
the deformit}' of an intrinsic malignant 
lesion 

T M , male, aged 63 The patient com- 
plained of substernal pain and, at the time of 
admission to the hospital, was suffering from 


a severe psychosis with hallucinations and 
disorientation At another institution it had 
been found that he was a luetic, with ap- 
parently luetic heart disease and thoracic 
aneur 3 ?sm The clinical diagnosis was syphi- 
litic aortitis with thoracic aneurysm 

On abdominal examination, while no 
masses were palpable, there was a marked 
pulsation in the epigastric region synchronous 
with the heartbeat At autopsy, in addition to 
atheromatous changes, there was a huge 
aneurysm where the thoracic aorta pierced 
the diaphragm This aneurysm involved 18 
cm of the aorta and was 15 cm m width It 
filled most of the pleural sac In the proximal 
portion of the abdominal aorta, there was 
another aneurysm 5 cm in width and pouch- 
ing out for a distance of 4 cm In the distal 
portion of the abdominal aorta there was an- 
other aneurj^sm, 7 cm in length and 5 cm in 
its widest portion 

The report of the examination of the 
stomach was as follows “The stomach is 



Fig 126 Deformity of the stomach 63 '^ pressure from an aneur 3 'sm 

of the aorta 
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«mall and its rugae are prominent The 
mucosa is completelj smooth and there are 
no intrinsic lesions ” 

Roentgen examination of the stomach (Fig 
126) «hor\ed an irregiilarh outlined, tnns 
lucent area occupjing the pars media Below 
this was a wide, comparatneK smooth defect 
of the greater curaature (Careful fluoroscopy 
was not possible because of the patient s 
erious condition ) Ua«ed on the roentgen 
eaidence, a diagnosis of malignancy of the 
stomach was made \s noted at autopsv the 
deformity was due to the localized area of 
pressure of the abdominal aneiiry^m upon the 
posterior wall of the stomach 

When anterior displacement of the stom 
ach by a retrogaslnc ma«s is suspected, the 
roentgen examination is best conducted 
with the patient in the left lateral position 
supine or erect, without and with the ad 
nuniatration of barium b\ moutli With the 
patient on his back and a 14 x 17 cassette 
tangential to his left side the ra\ is directed 
from right to left An es«cnlially similar 
procedure is employed when the patient is 
erect At times m the film taken without 
administration of barium, a soft tissue mass 
may be noted close to the spine However 
such observations always should be supple 
mented by examination in the «ame posi 
tion after the stomach has been filled with 
barium 

I ngel and Lysholm"’' in their studv after 
the administration of an effervescent mix 
ture believed that any increase in the dis 
tance between the posterior wall of the 
stomach and the spine of more than the 
Width of a vertebra was suggc'^tive of an 
intervening retro'»astnc mass It is impor 
tant to realize however that anatomicalK 
the stomach is directed obliquely from the 
posteriorly placed cardia to the more an 
teriorly placed pylorus There is thus, a 
gradual increase in the distance between 
the spine and the stomach from the cardia 
to the pylorus This increase in the di«!tance 
may be further enhanced by the habitus 
of the patient and may be much more 
marked m the hypersthenic and the sthenic 
types of individu il 

Therefore all these factors must be kept 


in mind in determining whether there is 
anv actual forward dislocation of the stom 
ach by a retroperitoneal mass 

Of greater significance is the evidence of 
an actual pressure defect on the posterior 
wall The diagnosis of a retrogaslnc tumor 
will then depend (1) on the actual demon 
ctration of a soft tissue mass m the left 
lateral films of the abdominal cavity in the 
region of the spine , (2) displacement of the 
barium or gas filled stomach, particularly 
in I'isociation with (3) evidence of an 
actual prc'-sure deformity on the posterior 
wall 

The exact nature of the retrogaslnc 
tumor cannot be determined by this pro 
cediire \\ hile it may be due to a tumor of 
the body of the pancreas, similar findings 
may be obtained when the lesion is a retro 
peritoneal sarcoma or a tumor of renal or 
adrenal origin 

The role of the pancreas m causing dis 
placement of the stomach will be discussed 
in a later chapter 

The pressure of a retrogaslnc mass on the 
stomach is illustrated by the following case 

J W male aged 65 During the preceding 
a weeks the patient had complained of 
dyspnea on exertion, weakness, a hacking 
cough and anorexia The patient coughed up 
Yz a cupful of red blood per day during the 
to days before admission to the hospital He 
had lost 35 pounds 

He was a cachectic white male acutely 
and chronically ill, markedly dyspneic and 
convulsed with paroxysms of coughing Ex 
amination revealed a mass occupying the 
upper abdomen This mass was outlined by 
percussion only because marked voluntary 
rigidity prevented palpation There was no 
tenderness 

The autopsy report was “Kidneys the 
right kidnev weighs 130 Gm There are a few 
small cysts bulging on its external surface 
These contain clear fluid The surface is 
smooth and no unusual changes are noted 
The left kidney weighs 500 Gm The surface 
n> roughly nodular and the nodules vary in 
size and shape but are of one general pattern 
— broad base with conical sometimes urn 
bilicated surface The color of these nodules 
varies from whitish gray to bright yellow 
brown The intervening surface is gray brown 
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in color and smooth The capsule strips with 
difficulty and is adherent over some of the 
nodules On section of the kidney, the normal 
architecture and markings are obliterated 
The parenchyma has been generally replaced 
by a mottled grayish-yellow tissue found in 
nodules of varying sizes and also diffusely 
throughout the kidney from pelvis to capsule 
Some of these areas are soft, red-brown and 
hemorrhagic The calyces are dilated and the 
mucosa is thick, congested and bright yellow- 
green in color The calyces and pelvis contain 
soft, yellow, cheesy material The pelvic- 
ureteral junction appears to be blocked by a 


gray-white fungatmg mass extending into the 
pelvis from the kidney parenchyma There is 
a large mass of nodes at the hilus containing 
material similar to that found m the kidney, 
and there are similar smaller masses of nodes 
extending upward along the aorta The mass 
at the hilus and that at the kidney are seen 
to push the stomach anteriorly There is a 
solid fused mass of nodes at the hilus which 
completely surrounds and partially constricts 
the inferior vena cava There is a small 
number of similar glands in the peripan- 
creatic tissue 

“Gasti'o-intestinal tract The esophaps, 



Fig 127 (A, Lcjt) Adenocarcinoma of the left kid- 
ne3^ Ivo displacement of the stomach in the postero- 
antenor position (B, Right) Same patient Erect left- 
lateral position, showing forward displacement of the 
proximal portion of the stomach and a pressure defect 
on the posterior wall (C, Below) Same patient Exami- 
nation in the left-lateral supine position, showing an- 
terior displacement of the proximal portion of the 
stomach and the pressure defect of the posterior i\all 
produced bj' the tumor mass 
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Fio 128 Left) Tumor of the left adrenal gland, showin^^ displacement of the stom 
ach to the left (B Rtgkt) Same patient Erect left lateral position, sho^\mg fortvard 
displacement of the stomach by the retroga^nc tumor 


stomach, small and large intestine show no 
intrinsic changes except for mild congestion 
of the stomach 

“Pathologic diagnosis Adenocarcinoma of 
j with metastases to regional 

and distant lymph nodes, left adrenal and 
both lungs ” 

Roentgeno,.raphic examination (Fig 127 A) 
of the stomach in the usual postero anterior 
position showed no evidence of any abnor 
malitv Examination m the erect left lateral 
position (Fig 127 B) showed forward di place 
1 ^^® cardiac portion of the stomach, 
with evidence of a pressure defect Note that 
® between the anterior wall of the 

ver ebral column and the posterior wall of the 
stomach la considerably greater than the dis 
tance occupied b> the body of the vertebra It 
was not only the increased distance between 
e vertebral column and the posterior wall of 
but also the evidence of a pres 
rJr justified the diagnosis of a 

nf mass This forward displacement 

e stomach as well as the pressure defect 
«ere also shown m Figure 127 C with the ex 
‘he patient in the supine 
ilio Uf? cassette being placed agamst 
rwtM i, ,‘he abdomen and the ray di 
frnm e^ntally through the abdominal wall 
irom right to left 


This case illustrates the anterior dis 
placement of the stomach produced by a 
retrogastnc mass and the technical pro 
cedure employed m the demonstration of 
such a lesion In this particular case the 
retrogastnc tumor was a carcinoma of the 
left kidney 

Forward displacement b\ a tumor of 
adrenal origin is illustrated bv the next 
case 

J R male, aged 37 The patient gave a 3 
week history of pam m the left lower chest 
posteriorly as well as m the left upper 
quadrant of the abdomen He had fever 
(101 F to 102® F) marked leukocvtosis and 
a weight loss of 30 pounds 

Roentgen examination of the lungs revealed 
tuberculosis of the right apex Examination 
of the sputum was negative for tubercle 
bacilh 

Physical examination of the abdomen was 
essentially negative except for tenderness in 
the left upper quadrant 

The operative findings were as follows On 
opening the peritoneum there was a moderate 
amount of clear fluid The liver and spleen 
were normal In the left upper quadrant retro 
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contains a small amount of fibrous stroma 
and capillaries The cells have invaded the 
walls of the blood vessels, but no actual pene- 
tration into the lumen is seen In the area of 
tumor adjacent to the kidne}' there is a thick- 
ened renal capsule between the tumor and the 
kidney itself There is a marked round-cell 
infiltration of this capsule, but no tumor cells 
are in it The kidne}' is compressed with 
hyalmization of the glomeruli and marked 
fibrosis replacing tubules and glomeruli 

Fat stain of the tumor reveals a moderate 
number of fat droplets ^Aithm the tumor cells, 
but the larger part of the cytoplasm is clear 
No tissue resembling adrenal gland is seen 
There are numerous areas of infiltration bj' 
hemosidenn-bearing phagocj'tes 

Diagnosis Carcinoma of the kidne}' (clear- 
cell U'pe) 

The rounded area in Figure 130 A was 
therefore the result of compression of the pos- 
terior wall of the stomach bj' the retrogastric 
carcinoma of the left kidne\' The intact mu- 
cosal pattern noted in Figure 130 B aided 
materialh'^ in eliminating an intraluminal le- 
sion as the cause 

THE GASTRIC AIR BUBBLE 

Of considerable importance is the gastric 
air bubble A moderate amount of air is 
normally present in the stomach, and rising 
to the cardia in the erect position produces 
the characteristic gastric air bubble Its 
size and shape may show a great deal of 
variation because of difterences in bodj' 
habitus Secondl}', the amount of air at anj' 
given time wall produce considerable 
change This is particularly true w'hen air 
is swallow^ed to a pathologic degree On 
observing the barium being swallow’ed and 
Its passage through the esophagus, small 
amounts of air may be noted incorporated 
wdthin the barium mass As the sw’allow'ing 
act continues, the amount of air reaching 
the stomach may distend it to a consider- 
able degree Rising to the uppermost por- 
tion of the stomach, the gastric air bubble 
becomes abnormall}' prominent With the 
act of belching and the sudden escape of air, 
momentarily the air bubble may disappear 
complete^ or maj' show considerable dimi- 
nution in size Soon, with each successive 


swallow, there is a reaccumulation of air in 
the stomach, ivith a return to the original 
size of the air bubble That the belching 
of gas depends entirely on the eructation of 
air previously swallowed was shown by 
Leven,*" who analyzed the eructated gas 
and showed that it consisted entirely of air 
and that gastric fermentation played no 
role in the process 

The gastric air bubble under certain con- 
ditions may become chronicallj'^ enlarged 
The left diaphragm may then be displaced 
upward, with encroachment upon the heart 
and the lungs iMoreover, such large amounts 
of air in the stomach may be a contributing 
factor in the production of gaseous disten- 
tion of the intestine, since gastric peristaltic 
activit}' may force some of the air onward 
through the duodenum Occasibnall}’^, the 
normal duodenal bulb wall show' in the 
roentgenogram an air cap surmounting it, 
presumably derived from the air in the 
stomach on its w'ay into the intestine 

Although the air bubble show's consid- 
erable variation in size and shape, it is 
smooth and rounded in contour Its shape 
may be altered bj' the presence of consid- 
erable fluid in the stomach, either as a 
result of hypersecretion or of the ingestion 
of food or of the opaque suspension used 
in examination In this manner, a horizontal 
line will mark the low'cr limit of the air 
bubble, the rest of w'hicli, how'cver, remains 
dome-shaped Near its upper region one 
ma^' occasionallj' note a portion of the 
cardiac shadow 

The air bubble may be displaced bj' ex- 
tragastric masses or b}^ an overdistended 
colon It may be overlapped bj' the splenic 
flexure A more serious abnormalit}' of the 
air bubble, with irregularit}' of contour, re- 
sults from the intrusion of a new' growth, 
arising either w'lthin the stomach itself or, 
rarel}', extending into it b}' perforation of 
an extragastric mass 

An example of a huge air bubble of the 
stomach associated w'lth considerable gas- 
eous distention of the colon is illustrated 
by Figure 131 
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GASTRIC MOTOR FIJ^CTIOX 

The first attempts to determine the nor 
mal empt\ing time of the stomach b> roent 
gen ob''er\ation were tho^e of JoHa«:<;e” in 
1907, and particuhrh bj HaudeV.^** m 1912 
Although there is considerable %ariatJon in 
the rate of emptvmg of the normal stomach 
the 6 hour period as e‘;tabli'«hed b\ 
Haudek, is clinicallj catisfactorN 

OrdinanU the normal stomach will ha\e 
emptied completelj during that time How 
e%er the retention of small amounts of 
barium in the stomach be\ond this time 
does not nece'^anlj mean that an organic 
obstructs c lesion is present preventing the 
etit of the gastric contents Even a residue 
of one fourth the barium su pension maj 
result from factors of a pureU functional 
nature When one half or more of the 
barium is retained, the probabilitj is \erj 
strong that an obstruction of the p>lorus 
Is pre«ent, either as a result of organic 
stenosis or of spasm m the pro cnce of an 
ulcer Twent\ four hour gastric retention 
ma> be considered as definite indication of 
the presence of an organic lesion Normal 
emptjing of the stomach within 6 hours 
ma\ occur as an expression of all of the 
factors in\ol\ed m the determination of 
gastric motilitj It does not preclude the 
pobSibilit>, however of an abnorniabt> of 
one of the factors, which may be balanced 
b> a hjperactuiij of another Thus ^pasm 
of the p> lotus ma> be compensated for b> 
gastric hjperpenstalsis 

AbnormalK rapid empt>ing of the stom 
ach may occur as a result of exaggerated 
peristaltic actmt} or in the prC'ence of a 
gaping pjlorus, particular!} due to rigid 
infiltration 

Of importance roenlgenologically is the 
effect of the emotions upon the emptjing 
of (he stomach It is not at all uncommon 
to examine a patient for the first time and 
find apparent evidence of functional de 
rangement of tone peristalsis and motor 
function The anxiet> of the patient and the 
strangeness of his surroundings may con 



lie 131 Hu-c air bubble of the stom 
ath Note also the marked ga«eous dis 
leniion of the colon 


tribute to this change Re examination at 
a later time when the patients fears have 
been calmed and he is less apprehensive 
ma> show the motor manifestations to be 
more nearly normal 

GASTROSPASM 

One of the earliest studies of gastro^spasm 
was that of Holzknecht and Luger 
Gaslrospa'=im ina> be associated with in 
tnnsic organic disease, or it ma> be a sec- 
ondary manifestation from an extragastric 
cause, such as cholelithiasis or duodenal 
ulcer Autonomic imbalance maj be an im 
portant factor 

Gastrospasm ma} be of four types (I) 
Spasm ma> be limited to the pjloric ring 
(2) A highly circum'scribed type of spasm 
IS the incisura of the greater curvature 
Tliough occasionally of functional origin, it 
may be seen opposite an ulcer of the lesser 
curvature and also m association with 
malignant ulceration In the latter condi 
tion the incisura is apt to be broader than 
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in benign lesions and may be due in part to 
actual organic involvement in the malig- 
nant process (3) Large areas of spastic 
involvement of the stomach may be noted, 
particularly in the pars pylorica This 
region may show marked constriction under 
fluoroscopic observation with, at times, 
complete obliteration of the entire region 
When filled with barium this region is 
smooth m contour without evidence of de- 
struction of the normal mucosal markings 
This helps m diffeientiatmg the condition 
from malignant infiltration Moreover, the 
contour may show variation of outline at 
different times The administration of atro- 
pine to physiologic effect may possibly aid 
m differential diagnosis by diminishing the 
spastic manifestations Marked pyloro- 
spasm may not necessarily be altogether 
functional and in some cases it may be 
associated with the presence of inflamma- 
tory disease of the pylorus or may be due 
to the actual presence of an ulcer (4) In 
total gastrospasm, the entire stomach par- 
takes in the process, and the appearance 


may simulate that of a scirrhous carcinoma 
of the stomach The differential diagnosis 
lies primarily in the inconstant manifesta- 
tions in spasm as opposed to the permanent 
character of the deformity in malignancy, 
as well as in the demonstration of the intact 
mucosal relief when the abnormality is 
spastic in nature Cases of total gastro- 
spasm have been described as a result of 
lead colic, nicotine poisoning and arterio- 
sclerosis of the abdominal vessels 

P 3 'lorospasm resulting m marked delay 
in gastric emptying may be an allergic re- 
sponse to food sensitivity 
lUnstiattvc Case The alterations in 
the contour of the stomach produced by 
functional gastrospasm are demonstrated 
by the following case 

M L , male, aged 38. This patient com- 
plained of vague gastric discomfort after 
meals He vomited occasionally He said that 
he had lost 40 pounds in the last 5 years He 
had undergone appendectomy 27 years pre- 
viously Physical examination of the abdomen 
was essentially negative 

Exploratory laparotomy revealed no evi- 



Fig 132 Functional spasm of the stomach Note the 
narrowing of the pyloric portion However, the mucosal 
folds are intact 
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dence of any organic lesion of the stomach or 
duodenum m spite of verj careful e'^amina 
tion of this region 

The roentgen examination (Fig 132) re 
\ealed a persistent narrowing of the pyloric 
portion of the stomach The mucosal folds 
were intact In the absence of any organic 
pathologj that could be discovered at opera 
tion, this narrowing must be considered as 
functional The most important evidence as 
to the functional nature of the pyloric nar 
rowing IS the persistence of rugal folds and 
the aWnce of an> definite irregularity of 
contour 

THE GASTRIC MUCOSA 

The appearance of the rugal folds of the 
stomach plajs an interesting role m dim 
cal roentgenology of this organ These folds 
were generally considered to be due to a 
passive process resulting from the contrac 
tions of the muscular coat rorssell* 
showed that these folds had an independent 
mechanism, that thej varied in appearance 
from time to time because of active move 
ments of the membrane itself throughout 
the entire alimentar> canal, and that these 
alterations were conditioned b> contrac 
tions of the muscularis mucosae 
Thus, according to the work of Fors<ell, 
the mucous membrane of the stom ich is 
not a constant anatomic structure but is 
susceptible of considerable change of an 
intrinsic nature Nevertheless, in different 
divisions of the digestive tract, and m van 
ous animals and perhaps m different mdi 
viduals, there are certain recurring local 
formations The lesser curvature of the 
stomach is more static (Waldejer’s Magen 
strasse), whereas the rest of the gastric 
relief changes considerably The mucous 
membrane takes care of the fine regulation 
of chemical activity, while the musculature 
Is the coarse motor mechanism of the stom 
ach Forssell believed that an important 
factor in the changeability of the mucosal 
relief is the h>drod>namic action of the 
fluid content of the submuco<sa which, by 
Its variability, causes corresponding altera 
tions in the thickness of the gastric folds 


The reguhtorj mechanism probably lies in 
the plexus of iSIeissner and in the ganglia of 
the muscularis mucosae 

Gunn and Underhill (I9IS), and King 
and Arnold (1922), published observations 
on active movements of the digestive 
mucous membrane of the cat and the dog 
and Thorell (1924) showed that the surviv 
m*, muscularis mucosae of man and of 
warm and cold blooded animals has the 
capacity of making rhythmical movements 
of Its own, and in combination vvith nervous 
elements it responds in a completely typical 
way to different stimuli, such as physos 
tigmine, barium chloride, papaverine and 
nicotine 

Roentgen Aspects A study of the 
roentgen appearance of the gastric mucosa 
b not new indeed it is as old as the history 
of gastro intestinal roentgenology itself In 
the early work of Rieder^* one may note 
roentgenologic evidence of the folds of the 
stomach It was Holzknecht,* however, 
who first emphasized the importance of a 
routine investigation of the gastric mucosa 
and recommended palpatory manipulation 
of the stomach immediately after the in 
gestion of a small amount of a thin watery 
suspension of bismuth, in order to accom 
plish this purpo'^e rollowmg this pre 
liminary examination, the stomach was 
completely filled, and a contour study was 
made 

Special methods for the more detailed 
study of the mucosal relief were devised by 
von Elischer,'*' Lisler and Lenk,"*^ Chaoul^’ 
and Berg 

Rendich ° working in the laboratory of 
the Roentgen Department of Bellevue Hos 
pital, made one of the pioneer contributions 
to the study of gastric rugae He empha 
sized the value of such studies for the more 
nearlv accurate and detailed visualization 
of ulcer and the radiating folds which may 
accompany it, for the study of the changes 
produced by malignancy, for better visuali 
zation of the enterostomized stomach and in 
the study of gastritis In one normal case 
two roentgen exposures at an interval 
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in benign lesions and may be due in part to 
actual organic involvement in the malig- 
nant process (3) Large areas of spastic 
involvement of the stomach may be noted, 
particularly in the pars pylonca This 
region may show marked constriction under 
fluoroscopic observation with, at times, 
complete obliteration of the entire region 
When filled with barium this region is 
smooth in contour without evidence of de- 
struction of the normal mucosal markings 
This helps in differentiating the condition 
from malignant infiltration Moreover, the 
contour may show variation of outline at 
different times The administration of atro- 
pine to physiologic effect may possibly aid 
in differential diagnosis by diminishing the 
spastic manifestations Marked pjdoro- 
spasm may not necessarilj'’ be altogether 
functional and in some cases it may be 
associated with the presence of inflamma- 
tory disease of the pylorus or may be due 
to the actual presence of an ulcer (4) In 
total gastrospasm, the entire stomach par- 
takes in the process, and the appearance 


may simulate that of a scirrhous carcinoma 
of the stomach The differential diagnosis 
lies primarily in the inconstant manifesta- 
tions m spasm as opposed to the permanent 
character of the deformity in malignancy, 
as well as in the demonstration of the intact 
mucosal relief when the abnormality is 
spastic in nature Cases of total gastro- 
spasm have been described as a result of 
lead colic, nicotine poisoning and arterio- 
sclerosis of the abdominal vessels 

Pylorospasm resulting in marked delay 
in gastric emptying may be an allergic re- 
sponse to food sensitivity 

lUnstrattve Case The alterations m 
the contour of the stomach produced by 
functional gastrospasm are demonstrated 
by the following case 

M L, male, aged 38 This patient com- 
plained of vague gastric discomfort after 
meals He vomited occasionally. He said that 
he had lost 40 pounds in the last 5 years He 
had undergone appendectomy 27 years pre- 
viously. Physical examination of the abdomen 
was essentially negative 
Exploratory laparotomy revealed no evi- 



Fig. 132 Functional spasm of the stomach Note the 
narrowing of the pyloric portion However, the mucosal 
folds are intact 
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dence of any organic lesion of the stomach or 
duodenum in spUe of ver> careful etamma 
tion of this region 

The roentgen examination (Fig 132) re 
\ealed a persistent narrov.\ng of the pyloric 
portion of the stomach The mucosal folds 
uere intact In the absence of an> organic 
pathology that could be discovered at opera 
tion this narrowing must be considered as 
functional The most important evidence as 
to the functional nature of the pyloric nar 
rowing is the persistence of rugal folds and 
the absence of any definite irregularity 
contour 

THE GASTRIC hlUCOSA 

The appearance of the rugal folds of the 
stomach plays an interesting role m dim 
cal roentgenology of this organ These folds 
were generally considered to be due to a 
passive process resulting from the contrac* 
tions of the muscular coat ForiselP 
showed that these folds had an independent 
mechanism, that they varied in appearance 
from time to time because of active move 
menls of the membrane uself throughout 
the entire alimentary canal, and that these 
alterations were conditioned by contrac 
tions of the muscularis mucosae 
Thus, according to the work of Fors<ell, 
the mucous membrane of the stomach is 
not a constant anatomic structure but is 
susceptible of considerable chinge of an 
intrinsic nature Nevertheless, in different 
divisions of the digestive tract, and in van 
ous animals and perhaps in different indi 
viduals, there are certain recurring local 
formations The lesser curvature of the 
stomach is more static (Walde>ei’s I^Iagen 
strasse), whereas the rest of the gastric 
relief changes considerabl) The mucous 
membrane takes care of the fine regulation 
of chemical activitj while the musculature 
IS the coarse motor mechanism of the stom 
ach Forssell believed that an important 
factor in the changeabilit> of the mucosal 
relief is the hjdrodvnamic action of the 
fluid content of the submucosa which, bj 
Its vanabilitj, causes corresponding alten 
tions in the thickness of the gastric folds 


The regulator> mechanism probably lies in 
the plexus of Meissner and m the ganglia of 
the muscularis mucosae 

Gunn and Underhill (1915), and King 
and Arnold (1922), published observations 
on active movements of the digestive 
mucous membrane of the cat and the dog 
and Thorell (1921) showed that the surviv 
mg muscuhns mucosae of man and of 
warm and cold blooded animals has the 
capacity of making rhvthmical movements 
of Its own, and in combination with nervous 
elements it responds in i completely typical 
way to different stimuli, such as physos 
tigmine, barium chloride, papaverine and 
nicotine 

Roentgen Aspects A study of the 
roentgen appearance of the gastric mucosa 
is not new , indeed, it is as old as the history 
of gastro intestinal roentgenology itself In 
the early work of Rieder” one may note 
roentgenologic evidence of the folds of the 
stomach It was Holzknecht,^ however, 
who first emphasized the importance of a 
routine investigation of the gastric mucosa 
and r«:ommended palpatory manipulation 
of the stomach immediately after the m 
gestion of a small amount of i thin watery 
suspension of bismuth, m order to accom 
plish this purpose Following this pre 
limmary examination, the stomach was 
completely filled, and a contour study was 
made 

Special methods for the more detailed 
study of the mucosal relief were deviled by 
von Ehscher^'’ Eisler and Lenk,^ Chaoul*’ 
and Berg 

Rendich ” working in the laboratory of 
the Roentgen Department of Bellevue Hos 
pital, made one of the pioneer contributions 
to the study of gastric rugae He empha 
sized the value of such studies for the more 
nearly accurate and detailed visualization 
of ulcer and the radiating fold> which may 
accompany it for the study of the changes 
produced by malignancy, for better visuali 
zatiOQ of the entcrostomized stomach and in 
the study of gastritis In one normal case 
two roentgen exposures at an interval 
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of 2 minutes showed an identical configu- 
ration of the mucosal pattern 

Technic The following procedure is 
recommended for the study of the gastric 
■mucosa For a detailed studjf of the mucosa 
to be made by the roentgen method w'hich 
will approach as nearly as possible actual 
anatomic conditions, it is essential that 
examination be conducted on an emptj' 
stomach Unfortunately, such an ideal con- 
dition IS rarely ever possible, and a small 
amount of mucus is present under normal 
conditions w'hich cannot always be removed 
even b}'^ gastric lavage 
A suspension of approximately equal 
parts of barium sulfate and water is em- 
ployed, to which a small amount of acacia 
may be added in order to make the opaque 
substance stick more intimately to the 
mucous membrane 

Examination may be conducted with the 
patient in the erect or in the supine posi- 
tion The advantage of the supine position 
IS that the suspension is less apt to accumu- 
late at the lower pole of the stomach 
The patient is instructed to drink the 
mixture, one mouthful at a time The ma- 
terial IS spread manually over the mucosal 
surface The additional amount of barium 
which maj'^ be necessary for the patient to 
swallow will depend upon the individual 
case Frequentl}'^, a surprisingly small 
amount of the mixture is sufficient It is 
rarely ever necessarj' to administer more 
than a total of 150 cc 
Following the distribution of the barium 
over the mucosal surface in the supine 
position, the tilt-table may graduallj'’ be 
turned downward until that degree of in- 
clination is obtained -which permits the 
most nearlj'^ uniform distribution of the sus- 
pension Varying degrees of compression 
may be essential in order to bring the 
mucosal appearance into clearer focus and, 
by means of a spot-film device, prompt 
roentgen exposure is made 
Another -ft^ay m which the gastric mucosa 
may be demonstrated is for the stomach 
to be filled with a larger amount of barium. 


sufficient for contour study The patient is 
placed in the prone position and turned 
shghtl}'^ to his right in order to avoid ex- 
cessive pressure against the stomach Films 
are taken at varying intervals as the stom- 
ach gradually empties itself of the barium 
suspension These films are developed 
promptly, and further observations are 
made as required bj'^ the individual case 
An examination conducted in this manner 
will j'leld valuable information regarding 
the roentgen appearance of the gastric 
mucosa and of the external configuration of 
the stomach itself 

A word of caution is necessary In a 
desire to stud3' the mucosal relief in all its 
detail, one must not lose sight of the fact 
that this IS only an additional procedure 
which under no circumstances is to sup- 
plant the more fundamental method of 
stiidjdng the stomach bj' completely filling 
it The most valuable information in the 
examination of the stomach is still to be 
obtained bj' this procedure, and mucosal 
studies must be considered only as an acces- 
sorjf although highly important aid 

A number of factors influence the roent- 
gen appearance of the mucosal relief 
jMucus present in the stomach may influ- 
ence the gastric relief in two ways (1) by 
producing a negative shadow within the 
barium relief, and (2) by becoming impreg- 
nated with barium similar to the process 
which has been shown to occur in the roent- 
gen examination of the colon m the presence 
of mucus An exaggeration m the produc- 
tion of mucus may'^ increase this tendency' 
Moreover, if the excess mucus forms a 
coating on tlie gastric mucous membrane, 
there may be an absence or an apparent 
irregularity' of the folds not due to any' 
intrinsic derangement of the anatomic char- 
acteristics of the mucosa itself 

Occasionally, small globules of air may' 
be mixed with the gastric secretion and pro- 
duce translucent areas in the gastric relief 
The differentiation of translucent areas 
produced by mucus and air from actual 
intrinsic changes m the mucosa may be 
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made in t\so ^'^\s (1) bj the fact that 
such tnn^liicent areas mas be moscd about 
bv palpators manipulation behind the flu 
fluoTO^copic *crten and (2) becau e te 
examination, particularK after prehminars 
Rastric las ape mas fill to <5hoss the recur 
rence of this phenomenon Similarls, the 
presence of food in the stomach either be 
cau«e of improper preparation of the patient 
or because of retention due to pjloric 
titenoMs ma> also proiluce tramUicent areas 
of s ar> in^ cizes in the roentgenogram Simi 
laris the^e mas be diflerentiated from m 
trinsic gastric patho\D 2 > bs mconstancs of 
localization under manipulation and as th*^ 
re<tuU of re examination 

In addition to those factors sshich base 
alreads been con^dered such as retained 
gastric «ecrelion food, mucus and globules 
of air, the appearance of the mucosal relief 
picture maj al o be mfluenced bj the thin 
ness of the contrast mixture emplo>ed and 
the uniformit> of Us distribution Obsi 
ou>ls the thicVer the mixture emplo>cd, 
the greater the opportunilj of cosermg the 
rugal folds in addition to the grooses be 
tween them, so that (ener (olds of an 
appirentlv distorted character mas appear 
m the roentgenogram SimilarU lack of 
homogeneit) in the distribution of the 
barium mas be responsible for appirentlv 
bizarre relief pictures Thus if barium fails 
to enter a groove the translucent areas m 
the roentgenogram mas represent not onls 
the actual fold itself but al o the ssidth of 
the barium free groove in addition Th" 
quantitj of barium suspension emplosed 
maj also influence the apparent size of the 
folds since dilatation of the stomach mas 
produce various degrees of obliteration 
\nother important factor is the degree 
of mechanical pressure sshich is exerted 
upon the stomach Soft, readily pliable 
folds may be completely obliterated by ex 
cessise pressure Areas free of folds may 
be caubtd thtrebs in the neighborhood of 
a peptic ulcer sshich mas be falsely inter 
preted as being due to the displacement of 
the barium by abnormal sssellmg of the 


folds Insufiicienl pressure mas either fail 
to shoss the folds m a clear manner or may 
give the impression of haziness of outline 
It IS alvo po sible that imptoperls applied 
pressure mas cause an artificial appearance 
of puckering in the roentgenogram 
Still another factor capable of producing 
a bizarre roentgenogram is that sshich 
comes from the overlapping of anteriorly 
and posteriorly placed folds In the normal 
miico'^al relief folds may be noted sshich 
are longitudinal in direction, hugging the 
Ic^ er curvature at the ’Magen'trae'^e Occa 
sionally , a longituthnal fold of the esopha 
gus may be noted continuous with the fold 
of the le<«er curvature The rest of the folds 
of the stomach run fairly parallel as far as 
the region of the incisura angulans, sshen 
they diverge in a somewhat spiral manner 
toward the di'tal portion of the greater 
curvature Occasionalls the folds lack this 
divergence and run through the entire 
length of the pslorus in longitudinal fash 
ion In the immediate prepslonc region the 
folds may occasionally run in a transverse 
direction There mas be a convergence of 
folds at the entrance to the psloric ring 
\long the greater curvature the folds are 
more tortuous and frequentls show char 
acteristic toolhlike serrations The folds 
and the grooses between them mas show 
Considerable sanation within normal limits 
Mucosal relief studies of the pars cardia 
may show a '^nnll rounded translucent 
area high up near the lesser curvature, pro 
duced by the entrance of the esophagus 
This appearance must not be confused s\ ith 
a tumor Differential diagnosis depends on 
( 1 ) the fact that it corresponds anatomi 
call) to the position of the entrance of the 
e<5ophagus (2) verification of this fact 
when there is any doubt bs combined ex 
amination of the barium filled esophagus 
and stomach and (3) changes m the size of 
the translucent area or its complete absence 
at times, depending on transient sarutions 
in th( degree of dilatation of the cardiac 
end of the esophagus where it enters the 
stomach 





Fig 133 {Top) Normal mucosal folds 
of the stomach 


Fig 134 Mucosal folds in the pars 
cardia Note the translucent area pro- 
duced by the entrance of the esophagus 



Fig 135 Normal mucosal folds of the pars media 
of the stomach 
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Illustrative Cases The appearance of 
the normal gastric mucosa is shown in the 
following roentgenograms 
Figure 133 shows muco'^al folds, through 
out the stomach running, for the most part, 
m an essentially parallel manner There ts 
also evidence of decussation of some of the 
mucosal folds 


A normal pattern of the mucosal folds m 
the pars cardia is illustrated bj Figure 134 
Note the irregularly rounded, translucent 
area high up, produced by the entrance of 
the temporarily distended esophagus 
Figure 135 shows the vertical mucosal 
folds of the stomach in the pars media 
These folds run essentially parallel with one. 



Fro 136 Normal mucosal folds of the pars media 



Fig 137 Mucosal folds of the pars pylonca 
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the condition is caused b> normal mucosal 
folds 

At times, the folds may be unusually 
prominent and tortuous (Fig 140) and maj 
be, nevertheless, the result of functional 
changes in the absence of an actual gas 
tritis The suspicion of underljmg inflam 
matory pathologj as the cause is much 
stronger nben the mucosal pattern shows 
the very marked changes to be seen in 
Figure 141 The relation of such findings to 
the diagnosis of chronic gastritis will be 
discussed in the next chapter 
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Chronic Gastritis 


ETIOLOG\ AXD PATHOLOG\ 

One of the earliest descriptions of an 
erosite gastritis was that h\ Morgagni* in 
Epistle 29, i\o 20, of his famous work 
The stomach was full of erosions, «ome of 
which had become gangrenous Some of the 
erosions were do e together and were ver> 
■imall In addition to the gastric eroions, 
he also found erosions in the proximal por 
tion of the duodenum and in the C'ophagus 
He belie\ed that the condition was prob 
abl> due to something the patient had 
eaten 

In Figures 1 and 2 (Plate 2 Installment 
30) Cruveilhier showed beautiful examples 
of what he described as a follicular gastritis 
In the duodenum and throughout the small 
intestine scars were present similar in 
nature to those in the stomach Cruxeilhier 
stated that follicular gastritis had not re 
ceived the clinical recognition the condition 
deserved, although such ulcerative inflam 
mation was a common form of gastritis He 
described cases in which the entire muco«a 
was involved m superficial erosions Hemor 
rhagic erosions of the stomach might be 
present causing bematemesis He described 
the appearance in a number of cases and 
included excellent reproductions of the 
autops> findings 

Rokitansky^ recognized the existence of 
a gastritis mucosa associated with hy^ier 
trophy of the mucous membrane, which in 
an advanced degree might show a warty 
surface, leading to the formation of polyps 
He found chronic catarrhal inflammation 
to be most common in the pyloric portion 
of the stomach 


The existence of chronic gastritis was 
also described m the works of Brinton* 
and Dieulafoy 

The «enous difficulty in the study of the 
pathology of chronic gastritis was due to 
the changes which developed postmortem 
\ great adv ance in the study of the problem 
resulted from the contribution of surgery, 
which \ielded fresh material obtained by 
partial gastrectomy 

The changes produced by chronic gas 
tntis may be seen m the fresh specimen, 
and the characteristics may be retained if 
the specimen while still warm, is fixed in 
formalin The gastric mucosa is irregular 
in appearance It may show polypoid pro 
hferations and the presence of acute inflam 
mation with fresh or healed erosions In 
advanced cases, the deeper tissues of the 
wall of the stomach may be involved with 
rigidity and hypertrophy and occasionally 
with narrowing of the pvlonc antrum The 
scro'ia may show reddening with the pro 
duction of adhesions and inflammatory 
hyperplasia in neighboring lymph nodes 

ROENTGEN DIAGNOSIS 

The evidence obtained on roentgen study 
of the gastric mucosa must be interpreted 
with considerable care before one can safely 
conclude that it necessarily justifies a diag 
nosis of intrinsic organic disease This con 
servative attitude is based upon the follow 
ing observations 

I Increased prominence and tortuosity 
of the mucosal folds may in some cases be 
due to a reflex stimulation of the gastric 
innervation® The vegetative nervous sys 
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tem apparently plays a great role, influenc- 
ing the behavior of the mucosal relief 
through its effect upon the muscularis mu- 
cosae Therefore, the significance of changes 
m the gastric relief must be interpreted 
in the light of the functional behavior of 
the patient from the standpoint of auto- 
nomic balance 

2 Changes in the mucosal relief with 
increased prominence of the gastric folds 
ma}^ be the expression of an allergic re- 
sponse to food" and therefore may be the 
result of a functional derangement and not 
of organic disease 

3 Abnormal prominence of the mucosal 
folds ma}'^ be due to the presence of giant 
rugae of congenital origin ® In such cases a 
localized, circumscribed thickening of the 
mucosal relief may have no bearing what- 
ever as an indication of an actual gastritis 
Prominent rugae of this nature may show 
a pure hyperplasia of the mucosa without 
any evidence of inflammation 

4 Particularly significant is the fact that 
there is no definite correlation between the 
nature of the folds, as seen roentgenologi- 
cally, and their actual appearance as ob- 
served gastroscopically Only m those cases 
in which translucent areas in the roentgeno- 
gram correspond to nodular wartlike struc- 
tures m the mucosa is the roentgenographic 
evidence acceptable 

Unusually prominent mucosal folds may 
be present in the absence of any evidence 
of organic derangement On the other hand, 
in some cases m which the roentgen mani- 
festations appear to be those of a normal 
mucosal relief, definite evidence of organic 
change of the mucosa has been found Thus, 
in some cases of pernicious anemia with 
atrophic gastritis, roentgen examination 
may show the presence of apparently nor- 
mal gastric rugae This appears to be due 
to the ability of the muscularis mucosae 
to throw even an atrophic mucosa into 
folds Narrowing of the mucosal folds, there- 
fore, is not to be considered an evidence of 
an atrophic gastritis but is rather to be 
attributed to a diminution of the tone and 


turgor of the gastric submucosa which is 
associated with various degrees of dehydra- 
tion 

5 Still another difficulty in the roentgen 
diagnosis of chronic gastritis lies in the fact 
that, even with a painstaking technic, it is 
not always possible to obtain an exact ana- 
tomic representation of the gastric rugae 
Thus mucus, which it may be impossible 
to remove completely, may adhere to the 
grooves between folds, thereby preventing 
the entrance of barium Under such circum- 
stances, folds in the roentgenogram may 
appear deceptively wide Moreover, a slight 
increase in the thickness of the barium 
suspension, or the application of an im- 
proper degree of compression, or the over- 
lapping of anteriorly and posteriorly placed 
folds, may add to the difficulties and distort 
the picture In addition, adherent flecks of 
mucus may displace the barium, with the 
production of translucent areas which may 
mimic those produced by actual excres- 
cences of the mucosa of a pathologic nature 
These technical difficulties are therefore 
added reasons for a conservative approach 
to the diagnosis of chronic gastritis on the 
basis of the roentgen data alone 
It cannot be emphasized too strongly, 
therefore, that the roentgen diagnosis of 
gastritis IS subject to considerable error of 
interpretation To base the diagnosis of 
gastritis upon apparent increased thickness 
and tortuosity of the rugal folds as they 
appear in the roentgenogram is not justi- 
fied, since they may be functional in nature 
or, in rare instances, congenital in origin 
and not necessarily the expression of 
organic disease Gastroscopy m particular 
has called our attention to the danger of 
reading the presence of organic disease into 
a gastric relief of this nature Just as promi- 
nence of the mucosal folds in the roentgen 
relief does not necessarily justify the diag- 
nosis of a hypertrophic gastritis, so an 
apparent diminution in the size of the folds 
does not justify the diagnosis of an atrophic 
gastritis Moreover, definite pathologic evi- 
dence of gastritis is not incompatible wit 
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an apparently normal size and distribution 
of the mucosal folds m the roentgen relief 
Since gastritis is a comparatwely fre 
quent disease, it is obvious that the roent 
?en diagnosis of chronic gastritis mil often 
appear to be corroborated, though this may 
be simply due to the lav. of chance In the 
diagnosis, of chronic gastritis, gastroscopic 
study is apparently far more reliable in 
general than the most painstaking and care 
ful roentgen technic 

Are there any roentgen features uhidi 
may justify the as'sumption that an actual 
chronic gastritis, is present? The most re 
liable finding is that of small, fairly well 
rounded translucent areas of a permanent 
character, repre<;enting actual wartlike 
excrescences or poUpoid changes Here too, 
howeier, one mu«t be certain that such 
iranslucencies are really permanent, since 
clumps of mucus or small particles of re 
tamed food may produce similar changes 
However, such alterations are of a tempo 
ary character, and palpatory manipulation 
under fluoroscopic control, as well as re 
examination, should demonstrate Ihcir 
evanescent nature 

Spriggs and Marxer® described 19 ca«es 
of polypoid hyperplastic swelling of the 
gastric mucosa, with correlation of the 
roentgen changes and the anatomic appear 
ance of the lesion 

While unusuallv prominent and tortuous 
mucosal folds are not neces&anly the result 
of a pathologic process extreme exaggera 
lion of these folds associated with a lack 
of pliability may furnish evidence of a sug 
gestive nature This is illustrated by the 
well authenticated case reported by Cole*® 

At times the infiltrative character of the 
hypertrophic gastritis may produce changes 
in the roentgen appearance of the stomach 
indistinguishable from malignant infiltra 
tion The occasional difficulty in differcn 
tiating between the deformity produced by 
chronic gastritis and carcinoma is illus 
trated by the carefully controlled studies 
of Freedman Glenn and Laipply*' and the 
well documented report by Hinkel ** In 


Hmkels case both the roentgen evidence of 
deformity of the pars cardia and the gross 
appearance of the resected specimen (pho 
tographs of which are included in the re 
port) were certainly indicative of an 
intramural tumor Microscopic examma 
tion showed an adenomatoid hyperplasia 
of the mucous glands with chronic diffuse 
gastritis 

The mimicry of malignant infiltration m 
the roentgenogram of the stomach produced 
by giant hypertrophic gastritis has been 
amply confirmed 

On one of the four divisions (Cornell) at 
Bellevue Hospital three ca«ts were encoun 
lered m a 10 year period in which not only 
the preoperative roentgen evidence but also 
the gross deformity at operation simulated 
gastric carcinoma That the lesions were due 
to a hvpertrophic gastritis was established 
only on the basis of microscopic examma 
tion** Cases of a similar nature have also 
been encountered on all of the three other 
divisions of the hospital 

In a desire to correlate the roentgen find 
ings in the mucosal relief with evidence of 
organic change one must not lo«e sight of 
the fact that alterations of contour m the 
completely filled stomach may also be noted 
in the presence of chronic gastritis The ir 
regularity of contour may be demonstrable 
in two ways (1) Both the lesser and greater 
curvatures may appear extremely jagged 
The fact that the lesser curvature is m 
volved IS of great significance, since the 
greater curvature itself may often exhibit 
ome degree of irregularity due to the nor 
mal distribution of the mucosal folds m 
this region (2) Various decrees of irregu 
lar narrowing not of a jagged character 
may distort the contour particularly in the 
antral region These changes mav be a«so 
ciated with various degrees of narrowing 
and stenosis of such nature as actually to 
make hazardous, or impossible a differenti 
ation from malignant infiltration Super 
added spasm may further distort the picture 
and exaggerate the difficulties of differential 
diagnosis 



2 1 2 Chronic Gastritis 


plaint of cough, fever and chill of 3 days’ 
duiation He had had some epigastric pain for 
the past 2 \^eeks A diagnosis of pneumonia 
involving the left lobe was made at that time 
About 2 weeks after admission, he vomited 
blood following an attack of severe epigastric 
pain He then stated that he had had several 
similai attacks 2 years pieviously 

Physical examination levealed the abdo- 
men to be tender, and spasm was noted in the 
midepigastnc legion The Wasserman reac- 
tion was negative 

Fractional gastiic analysis levealed com- 
plete absence of fiee hydiochloiic acid 

The operative findings were “The stomach 
IS of aveiage size Theie are no gioss masses 
The wall of the stomach feels more firm and 
thickened than usual, especially at the distal 
end in the piepyloric region Theie are sev- 
eial soft but definitely enlarged lymph nodes 
m the mesentery and gi eater omentum The 
liver IS noinial in size and consistency No 
palpable masses are piesent m the liver Re- 
section of the distal third of the stomach was 
done ” 

Pathologic examination of the resected 
stomach revealed the following “The speci- 
men consists of the distal third of the stomach 
The mucosa is intact and the wall feels thicker 
than normal However, no evidence of malig- 
nancy IS noted Microscopic examination of 
the section leveals thickened mucosa and some 
fibrosis of the wall with some round-cell in- 


vasion. The glands appear normal There is 
no invasion beneath the muscularis mucosa 
No evidence of malignancy is present ” 

Examination of a lymph node of the mesen- 
tery revealed the following “The general 
architecture is fairly well preserved, but there 
is hyperplasia of the reticulo-endothehal cells 
The germinal centers share m this hyperplasia 
to a slight extent Some of the sinuses are 
dilated and contain reticulo-endothehal cells 
There is no evidence of metastatic malig- 
nancy ” 

The diagnosis was reticulo-endothehal hy- 
perplasia of the lymph nodes 

Roentgen examination (Fig 143) revealed 
a persistent narrowing of the distal portion of 
the stomach The degree of narrowing was 
most marked in the immediate prepyloric re- 
gion There was a smooth broad defect of the 
greater curvature pars media with a super- 
ficial irregularity of the greater curvature dis- 
tal to this area The pyloric ring was normal 
The duodenal bulb was elongated but was 
otherwise normal The preoperative diagnosis 
was an infiltrative lesion involving the distal 
portion of the stomach, the most likely cause 
being thought to be scirrhous carcinoma. As 
determined by both macroscopic and micro- 
scopic study the cause of this deformity was 
a chronic hyperplastic gastritis 

The mimicry of carcinoma by a marked 
hypertrophic gastritis is illustrated here 
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^ p male aged 60 The patient gave a ' 
7 jear historj of recurrent attacks of non 
radiating epigastric pain gradualh increasing 
m se\erit> The pain might occur at an\ time 
and occasionalh it noke him from sleep It 
was relieved b\ the ingestion of food par 
ticularlv milk and cream Tarrj stools were 
noted on occasion He lost from 10 to la 
pounds during his illness Phjsical evamina 
tionwasessentialli negative 

Radiographic examination (I u H-l) 
showed a marked persistent narrowing of the 
distal half of the stomach with irregulanU of 
contour and a niche on the lesser curvature 
The preoperative diagnosis based on thc'e 
findings was that the lesion was malignant 
Exploration revealed an ulcer on the posterior 
wall of the stomach The pvloric antrum was 
thickened The posterior wall of the stomach 
was adherent to the transverse mesocolon at 
the site of the ulcer No other pathologj was 
noted A subtotal gastrectomj was done 
Macroscopic Examination "Upon opening 
the stomach h>T3ertrophic rugae are seen In 
the pars media on the posterior aspect is a 
large indurated ulcer with thick edges which 
extends to the sero«al surface There is an 
other small, indurated ulcer in the pars 
pylorus lesser curvature There are several 
small firm nodes in the gastrohepatic liga 
ment On section the ulcers have penetrated 
through all layers ’’ 

In the microscopic cxaminatton it was noted 
that the mucosa was thickly infiltrated with 
lyanphocytes and plasma cells 
Diagnosis Chrome ulcers of stomach 
Chronic gastritis 

The pathologic examination therefore re 
vealed that the markedlv thickened and 
hy-pertrophic rugae which distorted the con 
figuration of the stomach were the result of 
a chronic gastritis associated with ulcerations 

The next ca<se is an example of the 
marked degree of deformity of the stomach 
which may be produced after swallowing 
lye <!imulating the deformity of a malig 
nant lesion 

C T male aged 20 Fifteen days before 
admission to the hospital, the patient awoke 
in the morning with a nosebleed He drank a 
glass of what he thought was water and im 
mediately thereafter he had a sharp burning 
pain in his throat and stomach, following 
which he vomited blood He had difficulty in 
swallowing thereafter and 5 days later vomited 



Fio 144 Chronic gastritis with ul 
ceration Note the narrowing and the 
irregularity of contour of the distal por 
tion of the stomach and the niche on the 
lesser curvature The preoperative 
roentgen diagnosis was carcinoma 


an esophageal cast (proved microscopically) 
Visualization of the larvmx and the esophagus 
showed ulceration throughout It was later 
learned that the fluid which the patient had 
imbibed was ly e 

Esophagoscopy later revealed numerous 
ulcerations combined with esophagitis Five 
days after his admission to the hospital, the 
patient vomited practically all his solid and 
liquid food 

At operation marked thickening was found 
in the pyloric region, this had apparently pro 
duced a partially obstructing legion A biopsv 
wa« taken from the stomich wall 

The microscopic examination showed the 
mucosal surface to be covered with an exudate 
of clotted blood cellular debris and polymor 
pbonuclear and mononuclear cells Th“ mucosa 
Itself was eroded in manv places The glands 
showed a uniform granular degeneration in 
many places reaching complete disorganiza 
tion although the bases of the glands were 
well pre«erved 

A gastro enterostomy was done as well as a 
gastrostomy 

Roentgenographic examination about 1 
month after the operation revealed the follow 
ing 

1 An extreme narrowing of practically the 
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Fig 145 A Narrowing and obstruc- 
tion of the distal portion of the stomach 
due to the swallowing of lye 


entire esophagus of the type seen as a result 
of chemical corrosion 

2 Examination of the stomach (Fig 145 A) 
showed practically complete occlusion of the 
pylorus with a funnel-shaped appearance of 
the stomach proximal to the area of constric- 
tion There was a gastro-enterostomy with 
only a small amount of barium leaving the 
stomach The gastrostomy tube was also 
noted The appearance of the stomach was 
not at all that usually seen as a result of an 
infiltrative lesion The history the findings at 
operation and the pathologic examination of 
the biopsy specimen all showed that the 
pyloric occlusion w'as the result of a severe 
gastritis due to lye 

Another example of pyloric deformity re- 
sulting from corrosive gastritis due to the 
effect of the ingestion of lye may be noted 
in the following case 

J T , male, aged 40 As the result of the 
swallowing of lye the patient xvas admitted to 
the hospital with severe burns about the 
mouth, the pharynx and the esophagus The 
patient’s esophagus was dilated daily, and 
esophagoscopy 6 weeks later was reported as 
showing normal mucosa without stricture A 
few days thereafter he complained of ab- 
dominal pain and frequent vomiting 



Fig 145 B Annular deformity of the pylorus of in- 
flammatory origin in a patient who swallowed lye 
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Roentgenograptiic e’caminalion (F>g 145 B) 
revealed evidence of an annular constriction of 
the pylorus with a pouchlike dilatation of the 
lesser curvature There was considerable ob 
struction produced by this lesion 5 hours 
about three fourths of the barium was still 
present m the stomach The conclusion was 
pjlonc obstruction of organic ongm, in all 
probability secondary to the effect of the swal 
lowed l>e The evidence was also strongly 
suggestive of an ulcerating lesion vvithm the 
major inflammatory process 

At operation there was an annular type of 
constricting prepjloric lesion A subtotal gas 
trectomj was done ‘The pylorus is enlai^ed 
and hardened measuring approximately 4 cm 
in diameter and 3 cm in lenp,th The wall 
of the pylorus is found to be markedly thick 
ened The mucosa of the pylorus and that of 
the stomach just proximal to the pylorus for 
a distance of about 2 cm is superficiallv ulcer 
ated and edematous ” 

Based on the microscopic examination, the 
final patholQ»ic diagnosis was Chronic gas 
tntis Fibrosis of the pylorus and prepyloric 
portion of the stomach 


GRANULOMA OF THE STOMACH 
WITH EOSINOPHILIC 
INFILTRATION 

An unusuil granulomatous lesion of the 
stomach has been described characterized 
mainly by infiltration of the wall with 
eosinophils It is heliev ed that these organic 
changes may represent an allergic manifes 
tation of the digestive tract Kaiiser'* in 
1937 described three cases of allergic mam 
festxtions in different parts of the alimen 
tary tract 

One patient a male age S3, had a family 
background of allergic minifestations He, 
himsdf had abdominal pain and xoimUng 
after eating onions A partial gastrectomy was 
done for a peptic ulcer Nine days later ex 
amination of the blood showed 25 per cent 
eosinophils PatholOp,ic examination of the re 
sected specimen showed edema and swelling 
of the submucosa There was wide^read infil 
tration of the mucosa and the submucosa with 
plasma cells and eosinophils 

Massive infiltration with esosinophils was 
also described by Barrie and Anderson 


The patient, a married female, 27 years old, 
gave a history of pain in the umbilical region 
sufficiently severe to keep her awake at night 
She was relieved by vomiting A similar less 
severe attack had occurred 4 years previously 
There was no history of asthma or urticaria 
Eggs, bacon and pastry caused indigestion A 
roentgenogram of the stomach (which is not 
included in the article) was reported as show 
mg a smooth filling defect of the greater cur 
vature of the prepyloric portion of the stom 
ach The mucosal pattern of the involved 
segment was intact 

There was marked eosinophilia in the blood 
examination At operation the pylorus was 
found to be greatly thickened In addition the 
duodenum and the proximal 2 feet of the 
jejunum were thickened indurated and fri 
able After a partial gastrectomy , the increase 
of the eosinophils in the blood persisted His 
tologic studv of the resected specimen showed 
a number of interesting features 

1 Hypertrophy of the muscular coat of the 
stomach the pylorus and the duodenum 

2 Massive infiltration of the pylorus with 
eosinophils 

3 Unusual para arterial giant cell follicles 

When eosinophils are found m the intes 

tmal tract in chronic inflammatory lesions, 
they are most numerous m the mucosa In 
the case described by Barrie and Anderson 
there were very few eosinophils m the mu 
cosa They were present mainly m broad 
bands between the muscle fibers There w as 
an almost complete absence of plasma cells 
and fibrosis which is usually present m in 
flammation They believed that this local 
izpd eosinophilic invasion represented an 
allergic reaction that the eosinophils were 
not produced locally but originated from 
the blood stream They also believed that 
the peculiar giant cell follicles were possibly 
evidence of •sensitivity They appeared to be 
simitar to the giant cell follicles described 
by SikM in 4 cases of eosinophil mvo 
carditis which developed after neoarsphen 
amine treatment of cardiac disease 

The essential feature m the pathology of 
\aneks cases was an infiltration of the 
wall of the stomach with many eosinophils 
The roentgen appearance of the deformity 
of the stomach was not included The 
peculiar lesion which characterized his cases 
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Fig 146 Granuloma of tlie stomacli 
nitli eosinopln’hc infiltration and peri- 
arteritis (A, Top, left) Note tlie de- 
forniiU’ particulaily of tlie pyloric por- 
tion of tlie stomacli produced by the 
lesion (B, Top, right) Section of tlie 
wall of the stomach, shomng tlie gian- 
ulomatous lesion extending tliroughout 
tlie muscularis and subserosal fibioadi- 
pose tissue The mucosa is intact There 
is ei ideiice of involvement of tlie vessels 
in the submucosa (C, Bottom, left) 
riiotomicrogiaph (high-power oil im- 
mersion) showing detailed appearance 
of the granulomatous lesion m tlie gas- 
tric vail Note the many eosinophils 
(D. Bottom, light) Photoniiciograph of 


the vessels m the subserosal adipose tissue 
There is necrosis of the ^essel vail All layeis 
are infiltrated b}" mononucleai cells and pol\'- 
niorphonuclear cells, of vliicli a fair miiiiber 
are eosinophils 
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consisted of more or less loo«e collaijenous 
tissue ^Mth fibrobh'^ts Ijmphocvtes and 
eosinophils The le'^ion appeared pnmanh 
as a circumscribed focus in the submucosa 
<:preadin^ toward the mucosa of the stom 
ach in ‘iome ca«es e\en producing poljp 
formations The lesion \\a« therefore e^sen 
tiallj a gastric <submuco«al granuloma asith 
eosinophilic infiltration 

Eosinophilic infiltration of the wall of the 
stomach and the proximal ';nnll intestine 
was also de cnbed b\ Spencer Comfort and 
Dahlin The stor\ was that of a pluMCian 
40 \ears of age, who during a period of 12 
years had recurring episodes of epigastric 
and lower abdominal cramps associaterl 
with diarrhea and \omiting His leukocvte 
count showed an eosinophilia at one time 
as high as 63 per cent Roentgen examina 
tion re\ealed a dilated stomach with a small 
gastric residue at 18 hours but without an\ 
evidence of a deformity of the stomach or 
duodenum to account for this delay Opera 
tion revealed marked thickening of the 
pyloric ring and of the duodenum Micro 
scopic evamination of the resected specimen 
showed a diffuse infiltration of the muscu 
laris with eosinophils which were present in 
sheets between the muscle bundles \ simi 
lar condition was found m a biopsv spcci 
men taken from the jejunum 
Additional examples of tumefaction of 
the stomach associated with eosinophilic in 
filtration were reported by Domachand Me 
Keown ‘ and Ruzic, Dorsey and Huber 
I have had one case of a granulomatous 
lesion of the stomach characterized by 
eosinophilic infiltration of the wall with 
periarteritis The patient (A S , male, aged 
63) stated that during the preceding 6 
weeks he had pain across the midabdomen, 
occurring from 5 to 10 minutes after meals 
and lasting for several hours The pain was 
relieved by bicarbonate of soda On one 
occasion the pam woke him from sleep 
There was no history of vomiting hema 
temesis or blood in the stool He lost about 
S pounds m the preceding month 


Physical examination of the abdomen was 
e^sentnllv negative Gastric analvsis re 
vealerl almost complete absence of hvdro 
chloric acid 

Rocntgenographic examination (Iig 146 
\) revealed a tubular narrowing of the 
pyloric antrum The greater curvature of 
the pars pvlorus appeared to be rigid and 
was unaltered bv peristaltic activity during 
prolonged periods of observation on several 
occasions \n umbilicated tvpe of niche ex 
tcndcil from the le-ser curvature of the pars 
pvlorus On the basis of these findings a 
diagnosis of an infiltrative lesion was made 
justifving surgical rejection 

At operation the distal half of the stom 
ach was markcdlv thickened and so ad 
herenl to the transvcr'^c colon that in the 
resection of (he stomach the adherent colon 
had to be included 

The patholop^ic findings in this ca«e were 
extremely interesting n^ure 146 B shows 
the low power appearance of a section 
through the granulomatous lepton The pres 
ence of the m my eosinophils in the granu 
lomatous legion of the gastric wall miv be 
notetl in 1 igure 146 C (hub power oil im 
mersion) Figure 146 D is a photomicro 
graph of the vessels m the sub cro-al adi 
pose tissue There is necrosis of the vessel 
wall All layers are infiltrated by mononu 
clear cells, of which a fair number are 
eosinophils 

The pathologic diagnosis was eosinophilic 
granuloma of the stomach with periarteritis 

After this diagnosis was made a blood 
count revealed 5 per cent eosinophils The 
other findings were quite normal Serologic 
examination for syphilis was negative There 
was no clinical evidence of any allergic 
manifestations The patient, after a stormy 
convalescence, made an excellent recoverv 
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Hypertrophy of the Pylorus 


ETIOLOG\ 

The subject of hjpcrtrophic stenc^is of 
the pjlorus is of considerable clinical and 
roentsenologic importance There ate a 
number of causes i\hich maj underlie the 
detelopment of i condition of this mlure, 
and a survej of the«e factors mil aid con 
siderablj in the interpretation of the roent 
genologic findings m such cases 
1 Hjpertrophic pjloric stenosis mi\ be 
of congenital origin One of the earliest de 
scnplions of ptloric occlusion coming under 
this classification nas gnen b\ Calder* 
In addition to the fact that this condition 
IS present at birth howcier, it is important 
also to realize that, although of congenital 
origin such stenosis ma> last nell into adult 
life Thus ‘Maipr" described the autops> 
findings m 31 ‘such cases the ages of the 
patients aaraing froni U to 80 years There 
was a historj of epigastric pam and \omil 
ing going bach to earl> infancj The stom 
ach was dilated the antrum funnel shaped 
and narrowed, and a constriction 2 to 8 cm 
m length represtnted the pyloric canal The 
pyloric sphincter was hypertrophic and in 
some cases the rest of the stomach as well 
Heaped up folds m the pyloric canal were 
an additional factor in exaggerating the ob 
struction There was no etidence of ulcer 
ation or inflammation 
2 Another cause of hypertrophic pylonc 
stenosis is an underlying gastritis In such 
cases the narrowing is due to an actual in 
flammatory hyperplasia, involving the mu 
cosa and submucosa associated with hyper 
trophy of the muscular layer, the entire 


pathologic process leading to various de 
grees of pyloric occlusion 

3 The presence of an ulcer, particularlv 
at the pvlorus, may lead to stenosis as a 
result of an associated chronic gastritis ex 
aggerateil b\ spa«m ultinntelv leading to 
thickening of the pvlonc mu«cle This tend 
ency for the pylonc muscle to become 
hypertrophied secondary to ulcer ms shown 
by the anatomic investigation of Ilorwitz, 
Alvarez and Ascamo® They found the py 
lone muscle m 47 individuals without or 
game disease of the stomach or duodenum 
to vary from 3 8 to 8 5 mm m thickness 
It generally became hyperiroplncd in the 
presence of gastric ulcer In some cases the 
ulcer as the initiating factor mav dis 
appear, and the tendency to pyloric hvper 
trophy may then proceed of us own 
momentum 

4 The possibility must also be consid 
ered that spasm of extragastric origin may 
be a factor m the development of pyloric 
hypertrophy Thus Thomas and Wheelon^ 
showed the reflex origin of pyloro‘'pasm 
secondary to stimulation of afferent nerves 
of various viscera Pylorospasm of extra 
gastric origin has Ion? been recognized 
as arising on the basis of such lesions as 
gallbladder disease The role of the auto 
nomic system in the production of antral 
spasm was referred to previouslv jn the 
description of the experimental work of 
Klee Such spasm of long standing may 
well be a factor in the eventual develop 
ment of pyloric hypertrophy The original 
cause may subside, but the pylonc hyper 
trophy may remain 
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ROENTGEN DIAGNOSIS 

In the congenital vanetj'^ in the newborn, 
roentgen examination will disclose marked 
enlargement of the stomach and particu- 
larly abnormal delay in emptjnng An al- 
most complete retention of barium may be 
present at 6 hours, and frequentlj' also at 
24 and 48 hours and even longei The py- 
loric canal, when visualized, will appear 
markedly elongated jNIeuwissen and SlooF 
showed that although in normal children 
the pyloric canal in its longest dimension 
averages onty from 1 to 2 mm , in infants 
with congenital stenosis the pyloric canal 
may show elongation by roentgen examina- 
tion beyond the limits of 6 or 7 mm 

While the diagnosis of hypertrophic py- 
loric stenosis in infancy is primarily clini- 
cal, roentgenographic examination may per- 
form a useful function In the application 
of the roentgen method the following points 
are important 

1 The stomach should be as empt}^ as 
possible befoie the barium suspension is 
introduced, otherwise small amounts of re- 
tained food or mucus may occlude the 
pyloric opening and prevent the escape of 
the ingested baiiuin through the pathologi- 
cally' narroved segment The occlusion of 
the lumen produced by the hypertrophied 
pyloiic muscle, particularly when exag- 
gerated by an associated gastritis, may be 
such as to preclude the possibility of the 
roentgenographic delineation of the con- 
stricted segment Therefore, it is readily 
understandable that even a very small 
amount of nonfluid material may increase 
the difficulties to a degree vhich would com- 
pletely prevent escape of the barium even 
during a prolonged period of observation 
Therefore, prior to examination, the stom- 
ach should be emptied as thoroughly' as pos- 
sible by means of suction through a nasal 
catheter 1 think that it is also wise to ex- 
amine the child in the morning after a 
period of 12 hours or more during i\hich 
no food has been administered 

2 The barium ‘:hould be administered as 


a watery suspension It may be sveetened 
slightly with sugar, if that will encourage 
the infant to drink it The barium should 
not be mixed with any milk formula since 
the food may cause mechanical occlusion of 
the lumen The suspension should be ad- 
ministered by mouth whenever possible, the 
swallowing being watched carefully under 
fluoroscopic guidance Only if the child re- 
jects the mixture and it cannot be made to 
take it by mouth should it be mtiodiiced 
into the stomach through a nasal catheter 
The reason is that fluoroscopic visualization 
of the structure and the functional behavior 
of the esophagus may' y'leld valuable infor- 
mation as to the cause of persistent vomit- 
ing in some obscure cases Not only may 
the cause of the vomiting be due to a pri- 
mary' abnormality' of the esophagus but it 
may be coexistent with an associated Iwper- 
trophy of the pyloius The amount of the 
barium suspension to be administered in 
ordei to fill the stomach in any individual 
case may' also be detei mined best by flu- 
oroscopic observation 

3 Therefore, fluoroscopy must not be 
considered as merely' an incidental part of 
the examination In addition to the oppor- 
tunity' it affords foi a study' of the esoph- 
agus, the fluoroscopic visualization of the 
stomach may' be extremely' helpful for a 
numbei of leasons 

A It enables us actually to see the vigor- 
ous peristalsis which is a characteiistic of 
the disease 

B The child may' be placed in the ideal 
position which vill show best the pyloric 
segment and the roentgenogram taken with 
spot film technic 

C Also, the auspicious moment for mak- 
ing the exposure may be noted . that is 
during a phase of markedly' hy'pcractive 
peristalsis vhen it may be assumed that 
barium has been forced through the nar- 
row ed py'loric outlet The fine line in the 
roentgenogram representing the area of con- 
striction may be such as to tlcfy detection 
during fluoroscopy At times the filling of 
the constricted segment vith barium may 
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be aided b\ gentle manual pre^'Ure on the 
stomach under fluoro copic guidance Flu 
oro cop\ nn\ aKo enable one to correlate 
the position of the palpable mo\able tumor 
with the distal p\lorus 
4 The ideal position of the child for 
roentgcnographic exposure is the right 
oblique Sometimes an extreme rir,ht lateral 
po ilion ma\ be eniial for the complete 
and detailed Msualization of the pvlorus 
The prone position is more rlcsirable than 
the erect In the first place, it is ea'^ier 
for the child to maintain this position '^cc 
oncllj in the e\cnl that the child struggles 
It can be controlled more easiK \lso, the 
barium filled stomach ma\ empty itself 
more readily with the child in the prone 
than in the erect position 
3 \\ ith the infant in the ideal position 
for roentgen exploration «eyeral exposures 
should be made In the first place this tn 
creates the chances of success in the dem 
onstration of the area of constriction Sec 
ondlj, at times the length of the constricted 
segment may be eva^^erated bj an as o 
ciated spasm of that portion of the stomach 
just proximal to the hypertrophied pjlorus 
Indeed at times transient spism of the 
pjlorus may simulate the appearance seen 
m actual hypertrophy Therefore careful 
fluorobcopj combined uith an evaUiaiion of 
(he appearance in the yanous roent^eno 
grams Mill enable one to determine more 
accuratelj the length of the permanent!} 
constricted segment correspondin„ to the 
actual length of the anatomic lesion 
6 The films should be deyeloped 
prompt!} If the deformit} of the p}Iorus 
IS not shown clearl} , then additional stud 
les ma} be essential at interyals of 10 20 
and 30 minutes As preyiousl} stated the 
obstruction of the pyloric segment pro 
duced b} the tumor ma} be so marked as 
to make it impossible to demonstrite the 
line of communication betMeen the stomach 
and the duodenum In that cyenl the only 
roentgen eyidence ot the lesion ma> be the 
unusual size of the stomach, eyidence of 
exaggerated peristalsis and an abnormal de 


gree of retention at 6 hours and particularly 
at 24 hours 

7 In the eyent that the p}lonc obstruc 
lion ts extreme and yery little barium Ins 
f^caped by uay of the pylorus uithin the 
first feyy hours, it may be acKisable to 
empl> the «;toniach b} auction through the 
nasal catheter This may ayert the poten 
tial dinp^er of a reflux of barium from the 
stomach into the e'opha^us and then b} 
yyay of the h}popharynx mto the lungs 

8 When the narroued p}lonc segment 

IS actually yisualized it may exhibit a num 
her of char icleristic features Most impor 
tanl Is the abnormal length of the «egment 
appearing like a ‘ string ’ The area of con 
sinclion yyhile often quite strai,,ht, nn} 
sometimes exhibit a irregularit} of 

contour Occasionally it may appear ctiryed 
m an upward direction Mhen the constnc 
tion IS less nearl} complete there ma} be 
eyidence of the narroued elongated lumen 
outlined by barium clinging to the sides 
When the iluodenal bulb is yisualized an 
important a«'Ocnted feature may be the 
concaye pressure defect to either side of its 
ba«e This is produced bj the actual ana 
lomic pressure which the tumor exerts upon 
the base of the bulb The actne peristaltic 
contraction of the stomach may aid further 
in the production of this deformity by the 
propulsion of the hypertrophied p}lorus 
against the tluodenal bulb 

A similar concaye defect mi} be noted m 
the stomach to either *^ide of the constricted 
•'cgment Here again the reason for the de 
formit} IS the pressure exerted b} the 
proximal portion of the annular p}loric 
tumor W hile the abnormal!} elongated 
p} lone segment is the prime diagnostic ey i 
dence, these concaye deformities both prox 
imal and distal to the tumor render further 
support to the diagnosis 

9 The roentgen examination ma} be of 
importance as an objecti\e method of de 
termining the effcctiyeness of medical man 
agement which ma} be attempted, particu 
larly m the le«;s severe cases It ma> also 
be useful as a follow up procedure after 
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operation Objective evidence of the degree 
of dilatation of the pylorus may be secured 
thereby and compared with studies in later 
life In spite of a good clinical response, 
residual evidence of a pyloric deformity 
may be noted for many years ® ® This may 
throw some light on the nature of the de- 
formity of the pylorus in the adult In some 
of these cases it may represent residual evi- 
dence of a mild hypertroph}' of the pyloric 
muscle initiated during infancy 

Differentiation from the obstruction pro- 
duced by duodenal atresia should offer no 
difficulty In this latter condition, not only 
IS the stomach markedl}'’ dilated, but the 
duodenum also shows enormous distention, 
with a failure of any of the barium passing 
distally The pjdoric region itself shows no 
evidence of constriction In congenital hy- 
pertrophic pyloric stenosis, the narrowing 
involves the distal segment of the pylorus 
Ordinarily, the duodenal bulb is not visual- 
ized because of the marked pyloric obstruc- 
tion When a small amount of barium is 
finally forced through into the bulb, its size 
will appear normal Moreover, while the 
obstruction m duodenal atresia is complete, 
ordinarily m congenital stenosis traces of 
barium will be noticed to have escaped into 
the small intestine in the course of 24 
hours 

In the adult type of P 3 doric hypertrophy, 
the appearance will vary with the nature 
of the underlying cause In the absence of 
chronic gastritis or ulceration, the area of 
pyloric narrowing will be elongated and 
smooth m outline The mucosal folds will 
appear intact, and some evidence of change 
in contour may be noted as the result of 
peristaltic activity Because of the partial 
invagination of the hypertrophied pylorus 
into the duodenum, there may be a con- 
cavity at the base of the bulb, as described 
by Kirklin and Harris ” Of course, such evi- 
dence of a concave appearance at the base 
of the bulb must be of a permanent char- 
acter, since this may be observed on a single 
film even in normal patients The signifi- 
cance of such a finding is considerably 


reinforced by an elongated narrowing of the 
pars pylorica of a persistent nature. 

In the case of hypertrophy of the pylorus 
described by Crymble and Walmsley,*" 
pathologic examination showed that the 
cause of the tumor at the pylorus was 
hypertrophy of the circular muscle limited 
to the pyloric canal This w'as entirely sep- 
arated from the normal pyloric sphincter, 
which did not partake in the hypertrophy 
In view of this observation, Twining^^ be- 
lieved that a radiologic aid m the recogni- 
tion of this condition would be an indenta- 
tion to either side of the pyloric canal 
marking the cleft between the pyloric 
sphincter and the hypertrophic prepyloric 
muscle Roentgen evidence of this sharp 
delimitation betw’een the pyloric sphincter 
and the localized area of pyloric hyper- 
trophy is rather illusive and difficult to 
demonstrate with any degree of assurance 
As a result of the obstruction resulting 
from pjdoric hj'pertrophy, various degrees 
of gastric distention and abnormal reten- 
tion wull result If the obstruction is marked, 
an insufficient amount of barium may be 
forced through the pylorus for proper vis- 
ualization of the duodenal bulb 

In the presence of chronic gastritis, fur- 
ther difficulties are introduced into the 
roentgen diagnosis of the pyloric hyper- 
trophy resulting therefrom In the first 
place, there is a greater tendency for the 
contour of the narrowed pyloric region to 
be irregular in outline In addition, consid- 
erable change in the appearance of the 
gastric mucosa may result, due to the ab- 
normal prominence of the mucosal folds 
and the presence of polypoid excrescences 
producing irregularly outlined translucen- 
cies in the involved segment In such cases, 
particularly of an advanced character,^ dif- 
ferential diagnosis from a malignant infil- 
tration may be difficult or impossible The 
obstruction may be so marked that only a 
thin stream of barium may be noted leaving 
the pylorus, insufficient for visualizing the 
duodenum, and considerable gastric dilata- 
tion may ensue 
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I-ic 147 Hvper 
trophic p\loric slen 
o«is I xnminationm 
the extreme ncht 
oblique position m 
order to demon 
xtrate death the 
abnormalh long 
narrow ed p' lone 
xepment correspond 
me to the tumor 
found at operation 
There was a 6 hour 
pastric residue of 
approximateh two 
thirds of the barium 



A\hcn an underhin? ulcer b a««ocntc<l 
with the p\lonc hspcrtroplu, at times it 
ma\ be demonstrable as a niclie tn the 
prep>lonc repion or on the posterior wall 
when the thin lajer method of examination 
IS emplojed Often, howeter, the ulcer it 
sell, patUcuhrl) when ptC'Cnt on the pos 
tenor wall, will go unrecognized and onl> 
the organic narrowing of the p)lorus be 
seen Thc'e changes will be similar to those 
in ca'cs in which chronic gastritis is the 
underlying cause Indeed, it is this asxoci 
ated gastritis rather than the ulcer itself 
that may be responsible for the roentgen 
manifestations 

essential Roentgen rtndings The es'en 
tial roentgen findings m pyloric hyper 
trophy are therefore 

1 Elongation of the pyloric canal 

2 Persistence of some degree of peristal 
tic activity, even though this may be \er\ 
superficial in character 

j An intact mucosa! relief 

4 In «iome cases a concave pressure de 
formily of the base of the bulb when Ibis 
region is demonstrable 

5 Secondary gastric enlargement with 
disturbed motor function 

6 In borderline cases, however as stated 


above the deformity in the contour of the 
pylorus and the abnormal appearance of the 
pyloric mucosa may be of such nature as to 
su^^C'-t slron^K the prc'ence of malignant 
dixea'C 

Ihc nnrhedU clon^^ated and narrowed 
psiorus characteristic of congenital hyper 
trophic pvlonc stenosis is illustrated by the 
follow in,^ ci«c 

R M male au<I 7 weeks The mother of 
the bibv had i normal full term casv de 
livery There were two other childrin one a 
girl 4 years old and the other 'i boy 2 years 
old, both well There was one mi<5carrnt.e The 
baby weighed 6 pound^ 4 ounces at birth was 
brea'^t fed ami appeared to be in pood htalth 
live davs prior to admission to the hosp\tal 
the child began vomiting immediately after 
feeding the vomitin,^ was projectile in char 
acter \t this time the child became consti 
pateil although previously the bowel move 
mtnts had been regular and normal in 
appearance Physical examination of the ab 
domen «;howed visible peristaltic waves from 
left to right occasionallv they seemed to 
cause pain There were no palpable masses or 
other abnormal findings Because of the dim 
cal impression of pyloric stenosis as well as 
the roentgenographic evidence obtained on 
examination of the upper digestive tract a 
diagnosis of hypertrophic pyloric stenosis was 
made As part of a conservative medical regi 
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Fig 148 IMarkedly elongated and 
constricted p\dorus in an operative^ 
confirmed case of h 3 qiertrophic pjdoric 
stenosis 

men, the child \Aas treated with Eumjdrin 
but without anj' particular result Therefore, 
a Ramstedt operation w as done A large ohve- 
sized p\lorus was palpable 


Roentgenographic examination (Fig 147 in 
the extreme right oblique position) illustrates 
a number of the significant features in the 
examination of the stomach ^Ahen hAper- 
trophic pjdoric stenosis is suspected Xote that 
the infant was in the extreme nght oblique 
position in order to obtain optimum visuali- 
zation of the p\'loroduodenaI segment The 
barium vas introduced into the stomach 
through a nasal catheter Note the abnormalh' 
long narrowed p\dorus corresponding to the 
olive-sized tumor found at operation In addi- 
tion there vas a retention of approximately 
two thirds of the barium in the stomach at 
6 hours 

An additional example of a marked!} 
elongated narrowed pylorus m an opera- 
tively confirmed case of hipertrophic 
pyloric stenosis may be noted in Figure 
148 Note the upvard sving of the thread- 
like elongated p\lorus 

AVTiile the demonstration of the abnor- 
mally elongated pylorus is obviously the 
ideal procedure it cannot always be accom- 
plished The opening of the pylorus may be 
so minimal as to defy homogeneous filling 
of the threadlike canal during prolonged 
periods of observation In that event, the 
clinical diagnosis v ill be substantiated only 



stomach with barium (B, Right) Same 

patient Appearance 6 hours later Note the marked gastric retention 
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by the indirect evidence resulting from the 
obstruction, namelj, the marked enlarge 
ment of the stomach and the abnormal delay 
in empt>ing These features are illustrated 
b> the folloumg ca<teb 

R C , a 6 week old colored male child, had 
been well and gaming weight until he was 
just under 3 weeks of age, when he began to 
vomit his feedings The vomiting occurred 
about a half hour after meals at first but at 
the time of hospitalization it occurred from 
10 to 20 minutes after feedings It was pro 
jectile in character No blood was ever seen 
m it and there was never anj blood in the 
stool 

On physical examination, the outline of the 
stomach could not be made out, nor was there 
any visible peristalsis A small mass about 1 
by 2 cm was palpable in the right upper 
quadrant 

At operation, there was a firm tumor, 2 
cm in diameter, at the pjlorus An incision 1 
inch long was made through the circular 
muscle of the tumor down to the mucosa The 
muscle was spread with forceps and the mu 
cosa was allowed to bulge into the opening 

The pathologic diagnosis was congenital 
h>pertrophic pylonc stenosis 

The roentgen examination showed that the 
stomach was of mcrea«ed «ize, but there was 
no deformity of contour The pyloric ring and 


duodenal bulb could not be visualized No 
barium was noted leaving the stomach 
throughout the examination (Fig 149 A) At 
the end of 6 hours (Fig 149 B), the stomach 
appeared even larger than at the preceding 
examination, the pyloric portion extending 
over to the extreme right Onlj a compara 
lively small amount of barium e-^caped from 
the stomach and was present m the small 
intestine 

The roentgen diagnosis was congenital hj 
pertrophic pylonc stenosis 

The stomach may become comparatively 
huge as the result of a congenital hyper 
trophic pyloric stenosis 

G E, female, aged 10 weeks This colored 
baby girl began vomitmg at the age of 6 
weeks From then on she vomited practically 
after every feeding Marked peristalsis was 
noted, passing from left to right m the upper 
abdomen A small, hard, olive shaped area was 
palpated in the right upper quadrant At 
operation the pylonc ring was found to be 
hard and cartilagenous (hypertrophic pylonc 
stenosis) A Ramsledt operation was per 
formed 

The roentgen examination (Fig laO) 
showed a hugely dilated stomach with most of 
the banum present distally and the rest of the 
stomach outlined mainly by air None of the 
banum had escaped into the small intestine 



Fig l30 Hypertrophic pvlonc stenosis Note the marged gastric 
enlargement Most of the banum has been forced into the distal 
portion of the «lomach Note al o the unusually prominent greater 
curvature of the stomach, probablv due to hypertrophy of the wall 
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tive The physical examination was essentially 
negative 

At operation, a firm, even, stony-hard, in- 
filtrating mass along the lessei curvature of 
the stomach was found, posteriorly from the 
midportion of the stomach to and apparently 
involving the pyloric i egion A few small, firm 
nodes were present in the prepyloric region 
posteriorly The stomach was only moderately 


dilated The liver was smooth and glistening 
A partial gastrectomy was done 

Macroscopic examination of the specimen 
revealed the pylorus to be practically oc- 
cluded because of its greatly thickened walls 
Immediately next to the pylorus in the greater 
curvature was a well-defined, yellowish-iihite, 
dense, depressed, smooth, diamond-shaped 
area resembling an ulcer 1 5 by 1 cm in size 



Fig 152 (C, Top) Same patient as in Figure 152 A and B, show- 
ing the presence of interstitial gastritis (D, Bottom) Same patient, 
showing marked tubular narrowing at the pylorus 
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(Ii" 132 \ nnd B) \dj iccnt to ihi the 
niuco«a rctldi h brown \ «cction throuch 
the ulcer showed the oserljinii ti«';ue to be 
dtn<c white ind honioptneou 

The report of the microscopic c^irntnition 
(Fik 132 C) wis as follows beciion IhroiiJi 
the ulcer shows the bi«c of the ulcer to b* 
co\crcd with necrotic fibrin and cellular cU 
ments funeath which l 'een a rather marked 
\ascular fibroblastic reaction which extend 
down to the mii cuhris Ihts area is also m 
lillrattd with man\ pol}'' plasma cells and 
eo inophik Ihe eil;,c of the ulcer showi 
atrophic mucosa m which a similar cellular 
reaction ts pre int ^iction through iht ps 
loni of the stomach shows atrophic Uindu 
hr elements with marked inter titnl tibro 
hh 111 . proliferation \ a«cul iriration and cellu 
hr infdlration smiilir to tint dc cribed abo\c 
Ihe subjacent tb uc consists of modtralch 
\a cuhr, den c libroin tnsue The muscubrn 
in the rccion shows a marked round cell in 
liltntion between the bundle'- SMtiicm taken 
ihroiuh the serosa and including the mu cu 
liris alon> tin, Ics cr curNaturc hows a smu 
hr marled cellular reaction to be pre ent 

The dnffno i< was chronic interstitial "as 
iritis with supcrticnl simple ulcer ilion of the 
stomach there was no histolocic CMdcnce of 
mihffmnc} 

The roenl"cn txamimtion revealed a 
marked annular narrow me of the pvlonc por 
tion of the stomach of fairlv smooth contour 


rhere was marked obstruction to the flow of 
banum bevond this region The stomach was 
of mcrti eel size The conclusion was ‘pvloric 
obstruction of orpanic oricin due to an infil 
triiin^ tumor (112 132 1)) 

The patliolo 2 ic csaminalion mentioned 
iIkisc showed that the pvlorir mrrowinq 
was due to i benton lupcrtrophic process 
associated with a pvloric ulcer Uocnt 2 cn 
olo"tcalU It would he inipo ible to deter 
mine the exact niUirt of the pathologic 
prtKC since the appearance m the roent 
f^cnOf,rim muht well hive been produced 
l*v a milif,naiit tnliUralion 

Ihe next ca i of pxloric stcno'is showi 
minx ^t^turc^ of interc t 

\\ B ased ■'3 I hts patient had been com 
pbinine of rccurrin» itt icks of pain, localized 
to the <pi 2 asirium comm2 on 1 hour before 
mealtime and rcliexcd b> the mscslion of 
fixid There was no bclchins xomilmR or sour 
(nictation Tlierc had been onU sluht loss of 
weuhl during the 11 months of obserxatton 
prior to surgical intcrxcntion He was put 
on the Sippv regimen and made an escellint 
re<|>onse onl> to hive hi-, svmptoms recur 
within *> mnntlis Ihc phvsjcal examination 
was csscmnlK ncpativc 

\t operation a partial pa«trectonn was 



Fig I S3 A Appearance of the resected specimen showing an ulcer 
in a case of marked pyloric narrowing 
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performed On inspecting the specimen, an 
ulcerated area of the pylorus was found by 
the surgeon this he felt might be either an 
ulcer or an early carcinoma, but more likely 
the former This was confiimed by pathologic 
examination Because of the roentgen diagno- 
sis, I am quoting the pathologic report in full 
The report of the macroscopic examination 
was “Specimen is a portion of stomach It 



measures 65 mm in length and varies in width 
from 35 to 60 mm On opening this portion of 
the stomach, the interior appears negative ex- 
cept for one ox'al area measuring 22 mm in 
length and about 8 mm in nidth This is an 
ulcerated area about 5 mm m depth and 
showing a smooth base The remaining mucosa 
appears negative The xvall of the stomach 
corresponding to this ulcerated area is slightly 
thickened and shows a small amount of 
fibrosis (Fig 153 A) ” 

The microscopic report was as follows 
“Sections of the tissue rex'eal a portion of 
stomach xxall showing an area of ulceration 
where the mucosa, submucous layer and a 
portion of the muscular coat are absent The 
surface of the ulcerated area is covered by a 
large amount of necrotic granular material 
The tissue around the ulcerated portion show’s 
extensix'e fibroblastic proliferation, w’lth 
numerous foci of lymph follicles, lymphocytes, 
plasma cells and eosmophiles Diagnosis pep- 
tic ulcer (Note there is no exudence of mahg- 
nancx' in this tissue )” (Fig 153 B ) 

Roentgenologically, a diagnosis of carci 
noma of the pylorus had been made, based 
on the marked irregular narioxxung of the 
antrum persistent throughout prolonged flu- 
oroscopic examination and on all films In 
addition, several translucent areas xx'ere 
noted in this region, w’hich suggested de- 
struction of the mucosa due to new’ growth 


Fig 153 (B. 
Top) Same pa- 
tient as IS shown 
m Figure 153 A 
Microscopic ap- 
pearance (C, 
Bottom) Same 
patient Pyloric 
stenosis 



i 
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The rocnlccn nppcnnnct s\ns csideiuK the 
re«uU of the cxlen i\c fihrohhslic mtiltn 
tjon that was rcportc<l l)\ the patholo"> t 
(lie b3 C) 

Hj-pertrophic «tcno is of the p\larus maa 
be present e\cn thoiiji the ulcer <onic 
distance assa\ as noted in the next case 

G S malt aewl 53 The patient pi\e a 1 
\car hi«tor\ of intermittent attacks of epieas 
inc pain cnmine on I’j hour after meals 
bstinp from 4 to a hours and associated with 
occasional aomitinp Iliere was no blood in 
the \oniitiis or stool There w is onl\ slinJit 
wcieht loss I he pain pirs^tcd m spue of 
meilical treatment I’ln ical cxanimaiion of 
the abdomen was cs entialh nesatne 

The operatne findincs rescaled an ulcer on 


the lesser curaatiirc about a cm proximal to 
the p>Ioru Ihc castrohcpatic omentum m 
this area wa thickened and edematous There 
was a marked thickeninc around the psioriis 
but no definite ulcer Ihis thickininp had 
causetl con«ulcrablc paloric stenosis 

\ partial pa<trectonu was done and the 
di lal two third of the stomach remoatd 
The patholojic report was pa'tric ulcer 
no nialipnanca , peloric h\periroj>lu 

Koenl^tn c\amm ition (lu 134) reaealcd 
•1 nithc in the lesser curaature at the junction 
of the par*, pjlorica and the pars media with 
the roenteen characteristics of a benipn ulcer 
In addition there was a tubular narrow mp of 
the prcpalonc «Cr.ment of c'scntialh smooth 
contour without in\ \crj sharp demarcation 
from the re t of the stomach interpreted as 
due to a ociated palonc h\-ptrtroph> 



Fig 154 H\-pertroph> of thepylorusassociated with gastric ulcer 
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Mthough de^'criptions of gastric ulcer 
checked at autopi.\ can be found in the 
literature from the time of Marcellua 
Donatus m 1586, it nas not until the classic 
descriptions of Alorgagni ^ Abercrombie” and 
pirticularh Cru\eilhier’ in 1829 that sim 
pie chronic ulcer of the stomach became 
clearK recognized a definite pathologic 
enUt> 

Cruteilhiers first patient ^as a co-l car 
ner 23 tears old, nho was brought o the 
hO'pital m a moribund state on December 
la, 1829 The preceding morning while 
carrying a bag of coal he had e\-penenced 
a sudden attack of excruciating abdominal 
pain He died 3 hours after his admission 
to the hospital The autopsj retealed the 
cause of his death to hate been the perfora 
tion of a round ulcer of the stomach at the 
pjlonc orifice Cruveilhier also included 
other examples of characteristic simple 
chronic ulcers of the stomach One of his 
pictures was of an unusuallj large gastric 
ulcer which had perforated through all the 
coats of the stomach, exhibiting a consider 
able portion of the pancreas at the floor of 
the ulcer 

Cruveilhier s de'^cnption of chronic sim 
pie ulcer of the stomach was epoch making 
Such an ulcer according to him consists 
of a loss of substance, usually circular and 
of punched out appearance with a gra>ish 
base It IS of \arjing size is almost always 
solitary, and is usually situated either at the 
lesser curvature or on the posterior wall of 
the stomach It burrows through the walls 
of the stomach and if this proces<i is not 
walled off by the formation of adhesions 
the ulcer goes on to perforation with the 


escape of gastric contents into the pen 
toneal cavitj In bis opinion the pnmarj 
lesion was an erosion of the mucosa due to 
the ulcerating inflammation described b> 
Hunter Finallj, this erosion becomes a true 
ulcer with all its pathologic characteristics 
Cruveilhier also stated that simple ulcer of 
the stomach shows none of the attributes of 
cancer— a fact that is best demonstrated 
bv its curabilitv and tendency to heal under 
simple therapy E«sentiall>, his description 
of the pathology of gastric ulcer holds to 
this \erj da> 

LOCALIZATION A\D FREQUENCA 
V factor which ma> explain the predilec 
tion of ulcer for the le*'Ser curvature of the 
stomach mav be the nature of the circula 
tion m this region The blood vessels are 
smaller here and make fewer anastomoses 
Similarly, in the bulb it is stated the 
arteries are few in number and small in size 
and do not anastomose as freel> as else 
where in the duodenum Such peculiarities 
may possibly make them more susceptible 
to thrombosis from infective emboli and 
may lead to the more frequent occurrence 
of chronic ulcer The acute ulcer may occur 
elsewhere throughout the stomach and duo 
denum, but it heals more readily 

In addition to peculiarities of the blood 
supply, the distribution of the lymphoid 
follicles may also play a part in the greater 
susceptibility of certain regions of the 
stomach and the duodenum to formation of 
ulcers Such follicles are much more com 
mon m the pyloric portion of the stomach 
than m the cardiac region They also are 
encountered more frequently on the lesser 
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curvature than on the greater curvature 
and also predominate in the duodenal bulb 
An abscess developing in such a follicle 
may perhaps be a factor in the eventual 
origin of an ulcer, as originally suggested by 
Cruveilhier 

Aschoff^ evoked a mechanical factor in 
his endeavor to explain the localization of 
ulcer m the region of the lesser curvature 
He described two types of mucosal erosions 
those in the fundus and those along the 
gastric pathway, or “Engpasse” of Forssell 
Whereas the fundal erosions healed rap- 
idly, chronic ulcers, practically speaking, 
developed only from the second type of 
erosions In experiments on rabbits by Dr 
Yano which Aschoff recorded, losses of sub- 
stance produced by burns on the gastric 
pathway healed with much more difficulty 
or not at all , while, m the fundus, the 
artificially produced erosions healed fairly 
rapidly As a result, although only a faint 
scar remained to mark the site of a fundal 
erosion, an actual chronic ulcer might de- 
velop in the gastric pathway Aschoff be- 
lieved that an erosion of the “Engpasse” is 
in more direct contact with the acid gastric 
juice and is subjected to greater mechanical 
injury by the peristaltic motion m that 
region, and also that the protective mucus 
which IS secreted in the fundus and is an 
aid in healing is generally not present in the 
gastric pathway 

On the basis of such conceptions, Aschoff 
found It necessary to invoke a mechanical 
factor in the structural and functional pe- 
culiarities of the “Engpasse” to explain the 
development of chronic ulcer from a mu- 
cosal erosion A survey of these various 
factors gives us a clearer insight into the 
reasons why, roentgenologically, peptic 
ulcer IS so commonly found at or near the 
lesser curvature of the stomach 

Sturtevant and Shapiro*^ made a careful 
analysis of 7,700 autopsy records at Belle- 
vue Hospital during the period from 1904 
to 1922 Thej' found 120 gastric ulcers, of 
which 34 Mere healed In this same series 
Mere 44 duodenal ulcers, of M'hich 9 were 


healed Of the 86 cases of open gastric ulcer, 
there were 4 in which an open duodenal 
ulcer was also present Since these were 
also included in the series of open duodenal 
ulcers, there was thus a total of 117 cases 
of unhealed gastric or duodenal ulcer or 
both Two per cent of the total of autopsy 
cases in the Bellevue Hospital senes showed 
the presence of a gastric or a duodenal 
ulcer, either active or healed Gastric ulcers 
represented 1 S per cent of the total 
Fenwick, on the basis of 47,912 autopsies 
from various sources, mainly continental, 
found 4 2 per cent of gastric ulcers Wil- 
liam H Welch arrived at an estimate of 
5 per cent based mainly on continental 
reports, although in 800 autopsies at Belle- 
vue Hospital he found only 6 gastric ulcers 
Lockwood also found 6 gastric ulcers in 
1,000 autopsies at Bellevue Hospital, and 
Harlow Brooks reported 9 cases in another 
series of 1,000 at the same institution 
Sturtevant and Shapiro found combined 
gastric and duodenal ulcer five times in a 
series of 159 cases of ulcer This represented 
an incidence of about 3 per cent Of the 
duodenal ulcers, 11 per cent had a coexist- 
ing gastric ulcer Of the 120 gastric ulcers, 
86 M'ere single, the rest were multiple, there 
being 12 in one patient They quoted Bert- 
hold, who described a patient who had 
34 ulcers, and the patient cited by Lange, 
m whom the ulcers were so numerous they 
could not be counted Of the 120 gastric 
ulcers, 21 were active Five acute ulcers 
were found in infants In 49 cases of simple 
gastric ulcer the size of the ulcer varied 
from less than 0 5 cm to 5 cm by 6 cm 
The authors found that as ulcers increase m 
number, they are apt to decrease in size 
Of the total number of gastric ulcers, 9 
were on the anterior surface, 27 on the pos- 
terior surface, 41 on the lesser curvature, 
and 19 on the greater curvature Eight were 
at or near the cardia, and 15 others were 
within 8 cm of the cardia Of the total, 
about 76 per cent were near the pylorus, 
12 per cent near the cardia, and 12 per cent 
in the midgastric zone 
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With regard to thp factor of sex, 89 of 
the patients with gastric ulcer were males 
and ol females This is approximately a 
ratio of 3 to 1 Thirt> four of the patients 
with duodenal ulcer were males, 10 were 
females This again is a ratio of about o to 1 
The greater frequenc> of gastric ulcer as 
compared with duodenal ulcer a^ demon 
strated in our Bellevue Hospital autopsj rec 
ordb was substantiated also in the autopsy 
studies bv Hart® and b\ Portia and Jaffe ’ 
Such findings are contrary to surgical as 
well as roentgenologic findings E\en an 
average experience with the roentgenology 
of peptic ulcer shows that duodenal ulcer 
preponderates considerablj in frequency as 
compared with roentgen evidence of gastric 
ulcer The reason vvhj duodenal ulcer ap 
pears to be much more common than gastric 
ulcer roentgenologicallv and surgically, can 
perhaps be found m the greater tendency of 
acute gastric ulcers to heal spontaneously 
Also some of these gastric lesions may be 
so superficial as to defv detection roentgen 
ologicalK 

ROENTGEN DIAGNOSIS 

A revolutionary advance in the recogni 
tion of the presence of gastric ulcer resulted 
from the development of the roentgen 
method of examination In 1906, Hemmeter® 
published the results of his researches He 
produced uh ers m rabbits and Cats experi 
mentally by creating a defect in the gastric 
liniDj, He removed a ring of tissue, 1 cm 
in diameter, down to the circular layer of 
muscle he then coated this denuded sur 
face with bismuth subnitrate and, after clos 
mg the abdomen was able to visualize the 
region by means of the roentgen rays 
Hemmeter then endeavored to demon 
strate in a similar manner the presence of 
such experimentally produced denudations 
by introducing a bismuth suspens>ion to 
spread over the lesion This could be done 
provided that less than 48 hours had 
elapsed for he found that the ba«e of the 
ulcerated area was rapidly covered with 


granulation tissue In a like manner he 
endeavored to visualize ulcers in human 
subjects by having the patient drink a sus 
pension of bismuth in water on an empty 
stomach Owing to the fact that the chronic 
ulcer forms a enter, frequently covered by 
an agglutinating tranoudate, he believed 
thit this would mechanically cause the bis 
muth to adhere and become demonstrable 
with the roentgen rays He “succeeded in 
this m three cases One of the patients in 
whom an ulcer was diagnosed m this man 
ner was operated on by Dr John B Deaver, 
and the roentgenologic findings were con 
firmed 

Reiche** in 1909 had occasion to examine, 
by means of roentgen nys, a patient, aged 
47, who had a history of serious gastric 
disturbance of several years’ duration He 
noted in the middle of the lesser curvature 
of the bismuth filled stomach a small, mush 
room shaped protuberance After 7K hours 
the stomach was still almost entirely filled, 
but It emptied at 20 hours At this time the 
projecting area was also free of bismuth 
The patient vomited coffee ground material 
and passed tarry stools At autopsy , an ulcer 
of the lesser curvature was found this was 
round, about the size of a quarter, deeply 
p« netratmg, and had smooth margins The 
floor of the ulcer was formed bv the pan 
creas, and within it was a vascular lumen 
closed by a fresh thrombus The depth of 
the ulcer in the extirpated organ was not 
as great as one might have been led to be 
lieve from the size of the pouch in the 
roentgen picture 

In this remarkable paper Reiche proved 
the following points of a fundamental char 
acter 

1 That a practical method of diagnosing 
chronic gastric ulcer is by demonstrating a 
pouchltke projection of the les‘?er curvature 
of the stomach seen in the roentgenogram 
This was verified with absolute certainty 
by autopsv 

2 That although the ulcer was not pre;> 
ent at the pylorus and no constriction 
Was noted in that region, a 'venous dis 
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turbance in gastric motility resulted, giving 
rise to retention to a pathologic degree 
3 That tlie actual size of the ulcer did 
not correspond to the apparent size as seen 
in the roentgenogram This Reiche ex- 
plained by assuming that the increased 
intragastiic pressure pushed out the nonre- 
sistant ulcer-bearing area, devoid of its mus- 
cular la3’'eis and thereb}’ excluded from 
peristaltic activitt’’ 

Haudek^® in 1910 elaborated upon and 
popularized tlie roentgen method in the di- 
agnosis of ulcer He verified its practical 
value in numerous cases Uiat were proved 
to be coirect bj' surgery or autopsj' He 
summarized the roentgenologic evidence as 
follows (1) a diveiticularlike projection 
of tlie stomach, general!}' of tlie lesser curva- 
ture, (2) a gas bubble abo\e it, uhen the 
patient lemained eiect, (3) a lesidue of 
bismuth in it, visible for a protracted pe- 
riod, (4) the inability to influence tins area 
by palpation Of all these, however, the first 
(tlie presence of a niche) is the only abso- 
lute diagnostic ciiterion 
The Niche While the teim “niche ’ his- 
torically refers to the roentgen appearance 
of the perforating type of ulcer, it is at 
present used more iinnersalh' to apply to 
the pocket produced by iilceis regardless 
of the degree of penetration or pathologic 
destruction of tlie layers of the stomach 
The most important evidence of ulcei is 
obviously tlie mclie, which is the roentgen 
counterpart of the ulcei itself Occasionally, 
indirect signs may be of value as evidence of 
a suggestive character The larger die num- 
ber of indirect signs the greater is, of course, 
the probability of a correct diagnosis How- 
e\er, a diagnosis based on such eiidence 
cannot be made widi absolute certainty 
since these findings may be mimicked by 
disorders of a functional nature It is for 
this reason diat every effort should be made 
to demonstrate die niche itself, which is the 
ultimate diagnostic criterion of ulcer 

In examining the stomach for roentgen 
e\ idence of ulcer, it is important to remem- 
ber that while such lesions are usually at 


or near die lesser curvature, they may also 
be on die posterior wall some distance awav 
and almost anywhere in the stomach, from 
the cardia to the pylorus 
The important point regarding tins fact 
IS that die stomach must be examined 
through every angle of obliquity in order to 
determine whether the niche of an ulcer is 
actually present A patient may be exam- 
ined widi the rays directed postero-anten- 
orly, that is to say, with the patient facing 
the fluoroscopic screen, and no deformity 
of the lesser or the greater curva tines of the 
stomach may be noted in this position 
However, if this same patient is turned 
gradually so that his right side is placed 
against the screen (first oblique position), 
e\entually the niche may appear as a pro- 
jection of die Icssei curvature border Some- 
times die patient may have to be turned 
until his position is piactically lateral to 
the screen before anx such evidence of niche 
formation is brought clearly into view This 
means, of coinse, that the ulcei is present 
on the posterior w'all of the stomach The 
patient should also be turned in the oppo- 
site diiection so that tlie left side is against 
the screen (second oblique position) In 
some cases, an ulcer on the posterior wall 
may then be noted as a projection of tlie 
greater curvature hloieoxer, the cliange 
fiom the vertical to die prone position, or 
vice versa, may make a difleieiice in the 
ability to visualize the niche 

In addition to examination of the stom- 
ach dirough every degiee of obliquity, mu- 
cosal relief studies by the dnn-layer method 
may also be essential foi die recognition of 
a lesion on the posterior w'all so centially 
located diat it cannot be made to proiect 
from eidier the lesser or greater curvature 
borders of die stomacli The mucosal tecli- 
nic in such cases may show' the presence 
of an ulcer otherw'ise completely obscured 
by the large amount of barium anterior to 
It It IS for this reason that, in examining 
a stomach for a suspected lesion, under 
fluoroscopic control, the patient should be 
instructed to sw’allow' only one niouthfu 
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of tbe barium suspen'^iou at a time After 
this IS spread manually over the mucous 
membrane, the lesion ma> be brought into 
focus In those cases in which special mu 
co^al studies are desired, tbe technic is 
recommended which is outlined in the chap 
ter on the studj of the normal gastric 
mucosa 

a rule, the niche i- rounded and has 
a compiratnel> smooth outline In rare 
ca'^es the contour ma> be irregular, even 
though the lesion is benign, as the result of 
the protrusion within it of a blood vessel, 
or ‘ihortly after a subacute perforation wrhen 
a thin stream of barium ma> be noted ex 
(ending somewhat be>ond the confines of 
the mche it eU Barium within the niche 
ma> shov an irregular distribution due to 
the character of the surlace of the lesion 
resulting from various gradations of de 
-trnction and rfgeneration of the tissues 
within the ulcer itself Intrusion of pjnere 
atic tissue within in ulcer that has perfo 
rated postenorK ma> be responsible for the 
appearance of rounded translucencies within 
the confine* of the niche 
Of considerable practical importance is 
the distribution of various lajers within 
the confines of the niche, as seen in the 
erect position Thus, in some ca«e8 instead 
of the niche being filled with a homogeneous 
mass of barium, one ma\ note the presence 
of three lavers (1) a dense H>er of barium 
at the lower pole of the niche, surmoiinted 
bv (2) a less dense la>er with a fluid level 
which IS (3) capped by an air bubble As 
a rule a niche with an appearance of this 
kind si,,mnes that the ulcer is of the per 
lorating t>pe that is to say it represents 
an uker which has slowlj perforated 
through all the coats of the stomach and 
is walled off bv adhesions Ireguentlv an 
ulcer like this will be found adherent to 
the pancreis or the under surface of the 
fiver It IS fixed m position *o that pal 
patorv mampuIaCion of the niche behind 
the fluoro'^cope w ill show an absence of or 
marked diminution of mobilitv Another 
important feature regarding a mebe mtb 


this three laver appearance is that, with 
the rateit tTceptions, it indicates that the 
ulcer Corresponding to it is benign An ex 
ception to this rule will be found when the 
subject of malignant ulcer is discussed later 
on At that time, also, the differential diag 
no I* between a benign and a malignant 
ulcer will be described 

Complicating the problem of such difier 
ential diagnosis still further are a number 
of other feature^ which mav simulate the 
appearance of a niche, although ordmanl> 
such differentiation should be a compara 
tivel> Simple matter In tire ci'es, a dner 
ticulum of the duodenojeiunil junction mav 
simulate the niche of a gastric ulcer when 
It overlaps the lesser curvature Careful 
fluoroscopic observation should make such 
diherenliation readilv possible B\ turning 
the patient through various degrees of obhq 
ujt>, the dnerfjculum wj)] be found to bear 
no relation to the lesser curvature ot the 
stomach itself Careful inspection will also 
show that the diverticulum springs from 
the duodenal curve It is onlv when one al 
tempts to make a diagnosis from the roent 
gen appearance on a single film that such 
a mistake ma> be mide 

Confusion of a niche with an atypical 
peristaltic wave mav also occur but onlv 
when one attempts to make a dii^nosis 
from a ‘Single roentgenogram Obviouslv 
fluoroscopic observation, showing the mcon 
stancj of such a findm^ and its complete 
obliteration bv progressi\e peristaltic waves 
will eliminate any such possible diagnostic 
error 

At tunes a small amount of barium at 
the duodenojejunal junction as it emerges 
behind the posterior wall, ma> ilso ‘^imu 
late the niche of a gastric ulcer in the single 
roentgenogram Such an area may be rec 
ogmzed by thi characteristic appearance 
produced bv the valvulae conniventes ns 
well as Its transient localization, particu 
larl> as determined on fluoroscopic observa 
tion, and its incorporation within the rest 
of the duodenojejunal curve 

A calcified area of extragasinc origin m 
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relation to the lesser curvature of the 
stomach, may also be differentiated from a 
niche by the fact that its shadow differs 
from that produced by barium, it is com- 
pletely separable from the stomach, and the 
shadow is present either prior to the ad- 
ministration of the barium or long after the 
alimentary tract has been completely 
emptied 

Differentiation of an ulcer from a gastric 
diverticulum will be discussed in more de- 
tail in the chapter devoted to a description 
of the latter abnormality The essential 
features in the differential diagnosis are 

1 A gastric diverticulum as a rule is lo- 
cated on the posterior wall near the extreme 
cardiac end of the stomach, to the left of 
the entrance to the esophagus Gastric ulcers 
that high in location are very rare 

2 A gastric diverticulum, as a rule, has 
a neck, extending from the stomach and 
communicating with the saccular dilatation 
A communicating neck of this nature is not 
ordinarily seen with ulcer 

An important point in the roentgen dem- 
onstration of the ulcer is the possibility of 
determining its actual depth from the ap- 
pearance of the corresponding niche. In the 
case of a chronic ulcer the walls of which 
are rigid and, in the resected specimen, feel 
almost cartilaginous, the size of the niche 
may correspond closely to the actual ulcer 
itself The condition is different, however, 
in the case of ulcers that have not been 
stiffened by considerable proliferation of 
connective tissue In such cases, the ulcer 
in the resected specimen may show consid- 
erably less depth than the corresponding 
niche in the roentgenogram In order to 
explain this apparent discrepancy, the role 
of the gastric mucosa must be taken into 
consideration During life, with the ulcer 
intact, there is a heaping up of the gastric 
mucosa in the wall surrounding the ulcer as 
a result of edema and spasm Roentgen- 
ologicalh', therefore, the actual depth of 
the niche depends on two factors (1) the 
anatomic depth of the ulcer itself, and (2) 
the exaggeration of this depth bj' the swol- 


len mucosa In the resected specimen or at 
autopsy the increased prominence of the 
mucosa is not present, and the depth noted 
is that of the actual ulcer itself 

That discrepancy between the depth of 
the ulcer, as seen in the resected specimen, 
and the exaggerated depth, as observed 
roentgenologically, is dependent upon the 
heaping up of the gastric mucosa surround- 
ing the site of the ulcer is brought out 
by the work of Konjetzny,^^ who treated the 
gastric mucosa in such a manner as to pre- 
serve the swelling of the folds and thereby 
demonstrated this to be the essential factor 
in the apparently increased depth of the 
niche as observed roentgenologically dur- 
ing life 

As for the comparative depth of the niche 
in the roentgenogram and of the ulcer as 
seen after resection, it may actually be 
identical, provided that proper precautions 
are taken A common source of error in a 
comparative study of this nature lies in the 
fact that the resection of the ulcer may be 
undertaken quite some time after the orig- 
inal roentgen examination During this time 
a certain amount of healing may have taken 
place, even though it is not sufficient to 
cause an amelioration of the symptoms If 
the ulcer in the resected specimen is then 
compared with the original roentgenogram, 
considerable discrepancy in the comparative 
depth will be noted For the comparison to 
be accurate, the roentgen examination 
should have been made as soon before oper- 
ation as possible Moreover, the appearance 
of the ulcer should be gauged immediately 
after resection Otherwise, as the specimen 
gets older, it may undergo changes which 
cannot then be accepted as indicating the 
true depth of the lesion during life 

A question often asked is whether one 
can determine from the roentgen appear- 
ance of the niche itself the ex’tent to which 
an ulcer has involved the various coats o 
the stomach Without an understanding o 
the role that the swollen mucosa surround- 
ing the ulcer plays in exaggerating its depth, 
one might naively assume that a niche 
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which m the roentgenogram appears to pos 
sess considerable depth necessanlj means 
destruction of more tissue in the ^all of the 
stomach than has occurred in the ca'e of a 
niche that is less deep Ho\\e\er, because 
of the \ariable nature of this e'^tremelj im 
portant factor of the heaping up of the folds 
of mucosa along the margin of the ulcer no 
parallelism can be dra^^n between the depth 
of the niche and the degree of penetration 
through the la>ers of the gastric wall 
With regard to the most superficnl ulcers, 
roentgen examination ma> pro\e to be en 
tirelj negati\e or maj present onl\ indirect 
evidence such as an incisura, localized 
tendernessi and delaved gastric evacuation 
Careful mucosal studies, however, maj show 
even a superficial lesion bj the demonstra 
tion of a niche This is particularl> true 
because the heaping up of mucosal folds at 
the wall of the ulcer ma\ exaggerate the 
apparent depth of the lesion Therefore, a 
niche that is readilj recognizable roentgeno 
logicallj mi> be caused b> a lesion that is 
anatomicallj superficial in character This 
IS important, since it not onl> makes roent 
gen examination of a superficial ulcer pos 
sible but al o explains wh>, at operation, 
the surgeon ma> fail to recognize such a 
lesion unless the stomach is opened Since 
the ulcer has not penetrated deeplv enough 
to involve the serosa, the surgeon, ma> have 
considerable difticultv in locating it b> 
external palpation alone 
Roentgenologicallj , the niche may appear 
as if completelj separated from the stem 
ach, becau'«e of the displacement of barium 
b> the swollen mucosa surrounding the wall 
of the ulcer A knowledge of the pathologic 
ph> siologj underlj mg this phenomenon 
makes us realize that such apparent sep 
aration of the niche from the contour of 
the stomach does not necessarily mean that 
vve are dealing with a perforating ulcer 
Moreover, it enables us to understand one 
01 the reasons wh> occasional!) an ulcer 
ma\ fail to be visualized loentgenologicaUv 
Tor if the heaped up folds of mucosa sur 
rounding the ulcer have caused complete 


occlusion, It mav be impossible to force 
barium from the “stomach into the ulcer 
itself 

Thib ma> be considered as a protective 
mechinism It may possibly be a factor in 
diminishing the tendency toward perfora 
tion of an ulcer as a result of the increased 
intragastric pressure against it Gutzeit on 
the basis of gastroscopic observation, has 
shown that the swollen mucosa surrounding 
the wall of an ulcer ma> at times be ap 
proximated m so close a manner as to oc 
elude the area of communication between 
the ulcer and the stomach With diminution 
m the edema and swelling of the surround 
ing mucosa, the ulcer maj then be recog 
nizable both roentgenological!) and gastro 
scopicallv 

Other Evidence of Ulcer The following 
are among the indirect evidences of ulcer 
First, there may be i localized permanent 
spastic incisura of the greater curvature 
Though sometimes seen m association with 
the niche of the ulcer on the lesser curva 
lure opposite, it ma) on occasion be the 
onl) evidence of abnormality Such m in 
cisura to be significant, should be perma 
nent However, the possibilit) of a func 
tional origin must alvva)S be considered 
although in this type the mcisura is more 
apt to be inconstant than when associated 
with ulcer While such incisuras of ulcer 
ordinanl) occupy the same plane as the 
ulcer itself al times thev ma) involve the 
greater curvature at some distance from the 
lesion The incisuras may var) in depth but 
as a rule are narrow and sharpl) defined 

Of some importance in the roentgen rec 
ognition of ulcer, m the absence of definite 
niche formation, is the contribution of 
Franl eP- who recommended the apphea 
tion of roentgen cinematograph) for the 
demonstration of ulcers of the stomach 
without niche formation He took 16 roent 
genoctams in a period of 20 seconds and, 
bv superimposing the'^e in some cases he 
•was able to demonstrate a small straight 
area on the lesser curvature which remained 
constant while the rest of the contour 
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showed alterations produced by peristaltic 
activity He called this finding the ulkus 
riegel or crossbar, whicli he interpreted as 
being due to a segmental suppression of 
peristalsis He applied the identical proce- 
dure to the demonstration of small areas 
of infiltration of the stomach which re- 
mained permanently unaltered while the 
rest of the contour was changed by peris- 
taltic activity When associated with an 
incisura of the greater curvature opposite, 
this local absence of peristalsis assumes 
even gi eater significance in the diagnosis of 
ulcer 

I have noticed such localized absence of 
peristaltic activity in cases in which a niche 
had been present originally where the ulcer 
appaiently has gone on to healing Possibly, 
scar formation and contraction of the longi- 
tudinal muscle fibers may play a role in 
such cases Occasionally also, I have ob- 
served a sharp, smoothly outlined, localized 
region of the lesser curvature, without niche 
foimation, at the site of an ulcer However, 
with films taken through various angles of 
obliquity, sometimes it has been possible to 
demonstrate the actual niche When the 
area has become stiff and superficially ir- 
regular, the possibiht}^ of malignancy must 
be considered 

Localized tenderness at various regions of 
the stomach is at best only suggestive and 
never by itself can be considered of great 
value 

Of some interest in connection with the 
study of the appearance of the mucosal 
folds in relation to ulcer is the occasional 
evidence which may be roentgenologically 
demonstrable of radiating folds at the site 
of the ulcer-bearing area 

The radiation is apparently the result of 
three factors (1) contraction of the mus- 
cular layers at the site of the ulcer, (2) 
eventual scarring, in the case of the more 
chronic lesions, and (3) according to Fors- 
sell, spelling of the mucosal folds may be 
responsible as an additional factor 

Prepyloric Ulcers While frequentlj'^ 
ulcers in the prepyloric area can be diag- 


nosed readily, their recognition is not quite 
so simple as in the case of ulceis at or near 
the lesser curvature of the pars media 
Moreover, a differential diagnosis between 
the benign and the malignant natuie of the 
lesion must be made with greater circum- 
spection Holmes and Hamptoni^ and 
Camp^'* have emphasized the seriousness of 
this problem, althbugh Singleton^^ found no 
essential difficulty in the roentgen differen- 
tiation of a benign from a malignant lesion 
in the prepyloric area in a series of cases 
subjected to careful histologic confirmation 
Reasons for difficulty in the determina- 
tion from a roentgen point of view of the 
benign or the malignant nature of a lesion 
in the prepyloric region are the following 
(1) The detailed delineation of a small 
lesion in the pyloric region offers greater 
difficulties in this area than in the more 
proximal regions of the stomach This is 
particularly true if the pathologic process 
involves primarily the posterior wall (2) 
Lesions m the pjdoric region are more apt 
to be associated with superimposed altera- 
tions of contour as a result of secondary 
spasm or chronic gastritis Such processes 
may produce annular narrowing of the py- 
lorus, irregularities and increased promi- 
nence of the mucosal folds, and even trans- 
lucent areas within the involved segment, 
features differentiable with difficulty from 
those produced by a malignant process 
This danger of misinterpretation is height 
ened even more if the posteriorly placed 
benign lesion cannot be brought clearly into 
the foreground of observation because oi 
technical difficulties (3) The problem of 
differential diagnosis m this region is com- 
plicated still more because of the fact that 
this IS the area where changes produced >' 
chronic gastritis, as such, may' preponderate, 
where spasm of a reflex nature from an 
extragastric cause may develop, and where 
benign tumors such as polj'ps may occur 
For all these reasons, extreme care must 
be exercised in the determination of la 
nature of a lesion in this region First and 
foremost is the value of the thin-lajer 
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nethod for the detailed visualization of the 
nuco'^al structure in this area An intact 
nucosa definitely favors the benign nature 
)f the pathologic process The niche of an 
jlcer, if on the posterior wall, may then 
nore clearly be brought into view and, if it 
:onforms in size and contour to the general 
features of the niche of a benign ulcer 
elsewhere and there is no evidence of inva 
non of the surrounding mucosa, such a 
lesion may be considered as presumably 
benign In addition, alterations in the con 
tour of the lesser and greater curvatures of 
the involved segment in various films would 
be in favor of a benign process Reexami 
nation and comparative studies may show 
sufticient alteration in the configuration of 
the involved area or diminution m the size 
of the niche, when demonstrable, to justify 
an attitude of conservative watchful wait 
mg as these would definitely indicate the 
benign nature of the lesion 
As in the case of the niche of an ulcer 
elsewhere, it must be remembered that no 
criterion is absolutelv final, and that, in 
rare instances, a lesion which «eems to have 
features that would classify it as benign 
may eventually prove to be malignant How 
ever, with a careful evaluation of all the 
details involved, it should be possible to 
make a differential diagnosis in the large 
majority of cases between the benign or 
malignant nature of a prepvlonc lesion to 
act as a guide in any therapeutic approach 
Ulcer at the Pyloric Ring The follow 
ing are the important changes which may 
occur at the pvloric ring as the result of 
ulcer in this region The pyloric ring may 
be angulated or slightly curved presumably 
as the result of scarring produced by the 
ulcer Another alteration may be that of 
elongation of the pyloric canal This roav 
result from the narrowing of the immediate 
prepyloric region due to spasm scarring or 
possiblv the exaggeration of the mucosal 
folds in this region The ring as a result of 
infiltration mav become «5tiff and show no 
alteration in the size of the lumen through 
out prolonged observation The most impor 


tant evidence of an ulcer at the pyloric ring 
IS the niche, just as it is the most reliable 
criterion in the diagnosis of ulcer elsewhere 
Deformities Resulting from Ulcer The 
presence of an ulcer may bring in its wal e 
certain important anatomic changes which 
produce marked alterations in the size and 
shape of the stomach Movnihan^® showed 
that the conception of congenital hourglass 
stomach was not tenable and that it was 
invariably secondary to organic disease 
One case he reported was that of a tri 
locular stomach due to old ulceration with 
cicatricial healing at two points j inches 
apart An excellent early monograph from 
a roentgen standpoint, on the subject of 
hourglass stomach is that of Rieder in 
which a large senes of cases were subjected 
to surgical confirmation 
Such abnormal configuration of the stom 
ach may be of organic or of functional 
origin Even when the primary basis is 
organic, there is an accentuation m the de 
gree of deformity by the added derange 
ment of a functional nature In organic 
hourglass stomach, the narrow zone of 
communication is greater than in the 
spastic variety \s a result, the two lociiles 
are separated by an elongated canal at the 
site of the lesser curvature 'Moreover 
where the cause is organic due to scarring 
there is apt to be a superficial irregularity 
at the junction of both the upper and the 
lower locules \ niche is not uncommonlv 
seen at the lesser curvature border at the 
origin of the biloculation 
As the area of communication becomes 
increasingly narrowed, there is partial ob 
struction to the flow of barium from the 
upper into the lower locule The barium 
may then be noted passing slowly through 
this narrowed region and dropping to the 
lower pole of the stomach The primary 
impression may be that of a stomach of 
which the distal portion has been altered 
by a malignant infiltration Prolonged, care 
ful observation will finally demonstrate the 
true nature of the lesion 
An important point in the roentgen diag 
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a great tendency foi occlusion with gastric 
letention This may be the result of either 
spasm or actual cicatrization and in many 
cases is probably due to a combination of 
both factors It is important to lemember, 
however, that spasm may be a significant 
factor m pioducing secondary gastric en- 
largement and abnormal retention This is 
particulaily important to remember when 
a decision must be made as to whether 
medical or suigical management should be 
undertaken in a given case, since a marked 
degree of gastiic retention at 24 hours or 
longer is ordinarly considered a point in 
favor of surgical interference A knowledge, 
therefore, of the fact that spasm at the 
pyloric ring may be a complicating or in- 
deed a predominating factor in pyloiic ob- 
struction is of considerable clinical and 
therapeutic significance The best means of 
differentiation is thiough an attempt at 
medical management, including the use of 
antispasmodics and of gastric lavage The 
spastic factor may be eliminated thereby, 
and the stomach may return to normal size 
and function A failure to alleviate the 
obstruction by this means would favor the 
diagnosis of actual cicatricial constriction 
of an unyielding character and might jus- 
tify surgical intervention 
Such pyloric stenosis, however, may also 
result from benign lesions other than ulcer, 
as in cases of benign hypertrophy of the 
pyloric muscle, with or without a coexistent 
ulcer, and in some cases of carcinomatous 
infiltration In rare instances an extra- 
gastric tumor may produce sufficient occlu- 
sion of the pyloric lumen to simulate the 
stenosis produced by an intrinsic lesion 
One of the earliest roentgen manifesta- 
tions of pyloric stenosis is an exaggeration of 
peristaltic activity This may show itself in 
two ways ( 1 ) the number and depth of the 
waves may increase, and (2) such waves 
may be seen originating high up m the 
cardiac end of the stomach It seems almost 
as if the stomach, conscious of a difficulty 
to be overcome, made a “running start” by 
beginning its peristaltic activity at the 


cardia In the early stages such increased 
functional activity may be able to over- 
come the pyloric obstruction so that no 
abnormal retention results therefrom 
Gradually, however, the stomach may 
become enlarged Evidence of gastric reten- 
tion may develop The hyperactive peristal- 
sis may alternate with periods of quiescence 
Finally, periods of atony may become a 
prominent part of the picture, and peristal- 
sis may be superficial, lacking vigor and 
ineffective m forcing the gastric contents 
through the pylorus This represents the 
stage of decompensation Barium retention 
may be present at 24 and 48 hours and even 
longer The stomach is considerably en- 
larged downward and particularly to the 
right 

It is at this stage that the stomach at 6 
hours may show the half-moon appearance 
so characteristic of advanced pyloric steno- 
sis This appearance is the result of a 
combination of two factors (1) the abnor- 
mal retention, and (2) the fact that the 
marked enlargement to the right is as great 
as to the left It is important to realize that 
even at this stage spasm may be an impor- 
tant factor, complicating and exaggerating 
the degree of pyloric stenosis Rarely, anti- 
peristalsis may be noted 

Because of the fact that the ingested 
barium in marked gastric enlargement may 
fall to the lower pole of the stomach, up- 
ward displacement of the barium manually 
under fluoroscopic control may be essential 
to delineate the remaining contour Films 
in the prone position through various angles 
of obliquity are therefore important m 
order to demonstrate the integrity of the 
contour or reveal any evidence of irregu- 
larity which may aid in differential diagno- 
sis This is particularly important since, at 
times, malignant infiltration of the pylorus 
may produce the picture of pyloric obstruc- 
tion seen with ulcer Unless the entire con- 
tour of the stomach is demonstrable, 
differential diagnosis between the presence 
of a benign and a malignant lesion may be 
impossible. Under such conditions the on y 
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diagnosis one may justifiabl> render on the 
basis of the roentgen findings is that of 
pjloric obstruction of organic origin For 
all practical purposes, a 24 hour gastric 
retention may be accepted as definite e\i 
dence of the presence of an organic lesion 
Ulcers of the Greater Curvature 
Though gastric ulcer shows a decided predi 
lection for the leaser curvature and par 
ticularjy for the anatomic pathwa) of the 
stomach knowai as the “Engpasse ’ or 
‘ Magenstras'e," occasionallj an ulcer mav 
occur elsewhere such as on the posterior 
wall, but only with extreme rarity does it 
occur on the greater curvature Ulcerations 
of the greater curvature should always sug 
gest the probability of malignancy 

Glaessner and Fmsterer reported a case 
of ulcer of the greater curvature 

The patient was a man forty three years 
of age with a history of three years duration 
He complained of violent pain to the left of 
the epigastrium which was made worse about 
one hour after eating and occasionally 
awakened him at niaht He had had three gas 
trie hemorrhages The entire epigastric area 
was tender Roentgen examination revealed a 
large ulcer on the greater curvature which re 
tamed the bismuth at twenty four hours when 
the stomach was entirely empty At operation 
the greater curvature of the stomach was ad 
herent to the spleen because of a callous ulcer 
which had penetrated into the lower lobe of 
the spleen The ulcer was also firmly fixed to 
the tail of the pancreas The ulcer was re 
sected, and the spleen was removed Histologic 
study of the ulcer revealed no evidence of 
malignancv The patient made an excellent 
recovery 

Sutherland in his report of two cas“s 
of ulcer of the greater curvature of the 
stomach found only one of these lesions lo 
be benign In this particular case the roent 
genogram showed a large niche on the 
greater curvature of the pars media toward 
which the rugal folds converged This was 
verified at operation, the ulcer perforating 
against the sheath of the pancreas Blaine"^ 
recorded three cases of ulcer, one of which 
was Operated on and the lesion found on 
the greater curvature 



Fig 155 Gastric ulcer 


Additional cases of benign ulcer of the 
greater curvature confirmed by histologic 
study of the re-^ected region were reported 
bv Popovic, (le Luna and Astier '' Camp 
bell ’’ Cave Russell ^ Friedman and Ep 
stem ” and Feld and Olivetti ^ 

With onlv one possible exception ulcers 
of the greater curvature have in my experi 
ence, invariably proved to be malignant In 
the one case in which the lesion was con 
ceivably benign roentgen examination re 
vealed a characteristic ruche projecting 
from the greater curvature at the junction 
of the pars pyJorica and the pars media 
This finding was persistent fluoroscopically 
and roentgenographically After medical 
management with amelioration of the 
climcal symptoms, further roentgen study 
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showed no evidence of this original deform- ach or in a lymph node which was included 
ity There is, therefore, no surgical corro- m fhe specimen 

boration of the diagnosis examination (Fig 155) 

showed a sharply defined niche of the lesser 
riusttattve Cases J S , male, aged 65 The curvature, pars media The lesser curvature to 
patient gave a S-month history of epigastric either side was normal This deformity had 
pain, gnawing in character, made worse by the classic characteristics of a benign gastric 
eatins He had several episodes of melena and ulcer The niche was well rounded It was lo- 
lost 35 pounds since the onset of his illness cated at the lesser curvature, pars media, and 
There was a long history of pulmonary tuber- was free of any evidence of associated infil- 
culosis Gastric analysis showed a marked sub- tration 
acidity Stool examination was persistently 

negative for blood A somewhat larger niche is illustrated 

Physical examination of the abdomen was by the next case 
essentially negative 

A partial gastrectomy was done for a gas- L P , male, aged 51 A subtotal gastrectomy 
trie ulcer was done on the basis of a well-substantiated 

The pathologic diagnosis was gastric ulcer, diagnosis of gastric ulcer The operative find- 
no evidence of malignancy either in the stom- mgs were as follows There was a deep ulcer 



Fig 156 Gastric ulcer 
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on the lesser curvature of the stomach with a 
firm, indurated area surrounding it which felt 
suspiciously like carcinoma There were no 
nodes in this area There was an active ulcer 
in the first portion of the duodenum, with 
edema and scarring, and one small node m the 
gastrohepatic ligament 

The pathologic diagnosis was chronic gas 
trie ulcer 

The roentgen examination (Fig 156) 
showed a somewhat rounded niche of the 
lesser cur\ iture pars media The leaser curv a 
ture to either side was of smooth contour 
There was no evidence of infiltration The 
preoperative diagnosis was gastric ulcer 

An ulcer maj be present in the immediate 
prep>lonc region 

G H male, aged 44 Nine j ears previously 
the patient had suttered from abdominal dis 
comfort, relieved by food and alkalies, which 
was shown by roentgen examination to be due 
to a peptic ulcer He remained well until 1 
week, before his admission to the hospital 
when he had a return of pain On the evening 
of his admission he was «ei 2 ed with severe 
epigastric pam associated with collapse The 
pain became generalized and radiated up into 
the chest Physical examination revealed 
boardlike rigidity and rebound tenderness 


Operation revealed a perforation of a gas 
tnc ulcer at the lesser curvature about lyi 
inches proximal to the pylorus Eight months 
later he returned to the ho<;pital stating that 
he had been well until 3 weeks before At this 
time a subtotal gastrectomy was done for a 
prepyloric ulcer 

The report of the macroscopic examination 
was ‘On the lesser curvature in the prepy 
lone region there are two ulcers located about 
1 cm apart The larger stoma is oblong and 
measures about 1 a by 05 cm and is the en 
trance to a round hemorrhagic smooth waped 
cavity about 1 a cm m diimeter The hp of 
the cavity is undermined This cavity con 
tains a green pea The other stoma is round 
and has a diameter of 0 7 cm and is the open 
ing tor another smooth walled cavity with a 
fibrous appearance and measuring about 1 
cm The tissues for 1 cm around both these 
areas are quite indurated and the serosa over 
them IS fibrous The mucosa is absent in both 
cavities, beginning again at their edges 
The microscopic examination showed no 
ev idence of malignancy 
The diagnosis was chronic ulcers of the 
stomach 

Roentgen examination (Fig 157) revealed 
a niche at the lesser curvature of the stomach 
m the immediate prepyloric region There was 
considerable shortening of the levser curvature 
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Gastroscopic examination showed a large 
ulcer crater on the lesser curvature just proxi 
mal to the incisura anguhns measuring about 
1^2 cm in diameter There was no evidence 
of infiltration Gastric analjsis showed normal 
acidit> Examination of the gastric contents 
and of the stool was strongly positive for 
blood 

At operation, there was a large, indurated 
ulcer of the lesser curvature which wis ad 
herent to the pancreas There w ere also some 
adhesions from the posterior wall of the stom 
ach to the pancreas at the pvlorjc end A 
partial gastrectomy was done 
The pathologic diagnosis was of a chronic 
gastric ulcer which had completelj perforated 
the wall of the stomach 

Roentgen examination (Fig 159) revealed 
a large niche of the lesser curvature pars 
media The les«er curvature to cither side of 
the niche was of smooth outline and somewhat 
retracted There was a narrow incisura of the 
greater curvature opposite The appearance 


was that of a benign gastric ulcer as corro 
borated bj microscopic examination of the 
resected specimen The incisura of the greater 
curvature was probably of functional origin 
Neither the gastroscopic examination the 
surgical exploration nor the pathologic ex 
amination of the stomach after removal 
showed an> abnornnlilj of the greater curva 
ture which might explain the incisura 

A wide mdrawing of the greiter curva 
ture IS illustrated the next case 

K S female aged SS During the preced 
mg 15 vears the patient had had recurring 
epismles of right upper quadrant pain some 
whit relieverl bv food The pain was worse at 
night The stools were tarrv on two occasions 
There was moderate weuht loss A cholecvs 
tectomv and an appendectomj a number of 
vears before admission to the hospital had 
failed to give relief of the pain 

Phjsical examination of the abdomen was 
essential^ negative except for tenderness in 



Fig 159 Gastric ulcer with mcisura of the greater curvature 
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the epigastrium and the right upper quadrant 
and the scar of the previous laparotomy 
Operation revealed an ulcer high up on the 
posterior wall of the stomach near the lesser 
curvature, which was removed In addition, 


evidence of cirrhosis of the liver was found, 
The pathologic diagnosis was chronic ulcer 
of the stomach 

Roentgenographic examination (Fig 160 A) 
showed a classical niche of the pars media 
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with a broad incisura of the greater cur\ature 
opposite The anatomic appearance of the 
resected ulcer is sho\\n m Figure 160 B 

The next case also illustrates a broad 
mcisura of the greater curvature opposite 
a lesser curvature ulcer 

J V, male, aged 52 The patient stated 
that 5 years previously he had vomited a 
small amount of blood Thereafter, he had re 
current attacks of blood free vomiting Dur 
tng the preceding year, he had vomited daily 
about 2 hours after meals and during the past 
4 months, he complained of a dull epigastric 
pain lasting from 3 to 4 hours onlj occasion 
ally relieved b> food He had recently lost 20 
pounds 

Physical examination of the abdomen was 
essentially negative except for tenderness in 
the mid epigastrium The gastroscopic ex 
amination was reported as indicating a neo 
plasm of the posterior wall of the body of the 
stomach 

Roentgen examination at that time showed 
the presence of an ulcer of the lesser curva 
ture, pars media of the stomach with a wide 
mcisura of the greater curvature opposite The 
surgeon at operation reported that there was 
an irregular nodular indurated area of the 
lesser curvature of the stomach to which a 
small amount of omentum was adherent 
Small hard lymph nodes were found m the 
gastrohepatic omentum and scattered small 
nodules throughout the liver A diagnosis of 
inoperable carcinoma was made and the ab 
domen was closed without any operative pro 
cedure on the stomach itself No «pecimen 
was removed for biopsy 
The patient s symptoms continued un 
abated, with progressive weight loss One 
year later, the patient was readmitted to the 
hospital 

Roentgen examination at this time (Fig 
161) showed a large, irregularly outlined niche 
of the lesser curvature pars media with a 
wide indrawmg of the greater curvature op 
posite The mucosal folds appeared to be in 
tact Therefore it was believed that the ulcer 
was probably benign m spite of the fact that 
at the operation 1 year before the surgeon 
considered the lesion to be malignant 

The patient was operated upon again with 
the following description of the findings 
Pathology Contrary to the previously re 
corded pathologic process, there was a tre 
mendous crater defect on the postenor wall 
of the stomach penetrating into underlying 
tissue supposedly pancreas There was a great 



Fic 161 Gastric ulcer with wide 
mcisura of the greater curvature 


deal of inflammatory reaction around the 
ulcer, as evidenced by edema and induration 
Directly over this ulcer on the anterior wall 
was an indurated area in which there was 
some fibrosis to which the left lobe of the liver 
was adherent by means of an edematous band 
of tissue The liver was smooth throughout, 
except for one portion m the left lobe which 
was white and scarred This was not inter 
preted as neoplastic change The stomach was 
not greatly dilated The pylorus was natural 
The greater omentum was adherent to the 
under surface of the transverse incisional 
scar ’ 

A subtotal gastrectomy was done The ulcer 
could not be excised from the underlving tis 
sue and therefore the stomach was separated 
from It by blunt dissection leaving the crater 
in the underlying tissue 

The pathologic diagnosis was chronic gas 
trie ulcer 

Autopsy 3 months after operation showed 
chronic fibrocaseous pulmonary tuberculosis 
Examination of the remaining portion of 
the stomach showed it to be anastomosed to 
a loop of jejunum about 18 inches from the 
distal end of the duodenum, widely patent and 
well healed There was no evidence to indicate 
malignancy The liver was normal in appear 
ance and there were no metastatic nodes 
In spite of the report of malignancy of the 
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Fig 162 Organic hourglass, secondar}? 
to gastric ulcer 


coffee-colored vomitus accompanied by the 
passage of tarry stools 

The physical examination was negative, ex- 
cept for epigastric tenderness on deep pal- 
liation 

At operation, the stomach was found to be 
dilated, attached and held up m the center, 
in the shape of two separate pockets or bags, 
due to an ulcer of the lesser curvature A pos- 
teiior gastro-enterostomy was done, the stoma 
being attached to the proximal sac of the hour- 
glass stomach 

Roentgen examination (Fig 162) showed 
evidence of an ulcer of the lesser curvature, 
pars media A permanent indrawing of the 
greater curvature separated the stomach into 
two locules, resulting in an organic “hour- 
glass” appearance 

The importance of the position of the 
patient in the demonstration of an organic 
hourglass deformity due to ulcer may be 
noted in the followung case 


stomach at the first operation, the ulcer was 
proved ultimately to be benign The surgical 
impression of the malignant nature of the 
lesion may sometimes require histologic con- 
firmation 

From a study of the pathology at the site of 
the ulcer one may understand xvhy the niche 
showed so much irregularity of contour The 
ulcer was adherent to the under surface of the 
liver, and also the floor had penetrated to un- 
derlying tissue, apparently pancreas, and was 
so adherent that it could not be completely 
excised Inflammation, edema and induration 
probably accounted for the wide incisura of 
the greater curvature in the region of the 
ulcer 

Indrawing of the greater curvature, the 
result of marked scarring, may ultimately 
lead to an actual organic hourglass stom- 
ach 

T L , female, aged 41 The patient had been 
complaining of recurring attacks of epigastric 
pain for a period of 13 years The pain was 
extremely severe, radiated to the back, and 
occurred immediately after meals On a care- 
ful diet she would improve for very brief 
periods Attacks of pain at night waking her 
from sleep occurred frequently She obtained 
no relief from food or soda She became gradu- 
ally wmrse and lost 35 pounds m weight during 
the course of the illness She never vomited 
until shortly before her admission to the hos- 
pital, when she had a severe attack, xvith 


M H , female, aged 68 This patient gave 
a vague history of 6 years’ duration of recur- 
rent attacks of crampy abdominal pain lasting 
for 2 or 3 days at a time There was occa- 
sional nausea and vomiting She had lost 40 
pounds in the preceding 6 3'ears Thirty-six 
hours before admission to the hospital she 
had an attack of lower abdominal pain which 
radiated to both shoulders and lasted about 
20 minutes On physical examination the ab- 
domen was shghtljr distended and tender At 
operation there were several adhesions be- 
tween the liver, the lesser curvature and upper 
pars media of the stomach An indurated mass 
xvas palpable on the anterior aspect of the 
lesser curvature, at the junction of the pars 
media and the pars cardiaca Through a gas- 
trostomy opening on the anterior wall of the 
stomach it was noted that the palpable mass 
was due to a benign ulcer A subtotal gastric 
resection was done Pathologic diagnosis 
chronic ulcer of the stomach 

Radiographic ex'ammation Figure 163 A 
not only shows the niche of the lesser curva- 
ture but the organic hourglass formation ap- 
parently produced by the adhesions which 
were found at operation Note that this 
radiographic exposure wms made m the erect 
position Figure 163 B represents the appear- 
ance when the examination was made m t e 
prone position The niche cannot be seen a 
this time Due also to the fact that the 
imal and the distal portions of the stomach 
have been crowded together, there is so much 
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o\erlapping that the distinct biloculation is 
not demonstrable During fluoroscopic evami 
nation, manual pressure nia> be necessar> in 
order to separate the upper and the lorser 
locules and to demonstrate clearU the inter 
\ening isthmus 

Although the niche of a benign gastric 
ulcer IS Usually of smooth, well rounded 
contour when completely distended with 
barium, there are a number of factors 
which may influence its appearance One 
factor may be the intrusion of a blood 
V essel into the lumen of the ulcer WTien the 
ulcer has perforated so that the floor is 
made up of pancreatic tissue, one or more 
translucent areas may be noted within the 
confines of the niche The cause of such 
a transformation is illustrated by the fol 
lowing case 

M D , male, aged 52 Nine months before 
his admission to the hospital, the patient was 
treated for gastric ulcer and felt well for 6 
months when he had a recurrence of distress, 
with vomiting which contained no blood The 


distrtss was located over the sternum and did 
not radiate 

Physical examination was essentially nega 
live, except for a right rectus scar at the site 
of an appendectomy 

At operation a gastric ulcer was found on 
the posterior wall, which had perforated 
through ail the coats so that the body of the 
pancreas formed the floor of the ulcer 

A subtotal gastrectomy was done 

Examination of the resected specimen re 
vealed the following “On the posterior sur 
face at the lesser curvature 8 cm proximal to 
the pylorus is an elliptical hole m the stomach 
wall 2 a cm x 4 cm in diameter Its edges 
are ihiclwcned The mucosal surface of the 
specimen presents markedly hypertrophic 
folds localized at the cardiac half which 
dwindle gradually to fine small rugae at the 
pylorus Microscopic examination reveals an 
ulcerated gastric wall with destruction of the 
epithelium, submucosa muscularis and serosa 
There is a marked lymphocytic infiltration on 
the surface of which are strands of necrotic 
tissue and exudite The solitary lymph folli 
cles are hyperplastic The adjacent mucosa is 
edematous and infiltrated with lymphocytes 
The mucosa adjacent to the ulcerated area is 



Fig 163 Organic hourglass of the stomach ':econdar\ to an ulcer of the 
lesser curvature (A) Examination in the postero anterior erect position at 
90° Note the clear evidence of the niche and the biloculation of the stomach 
(B) Examination in the postero anterior prone position at 90° As a result 
of overlapping of th{ proximal and distal locules of the stomach neither the 
niche nor the connecting isthmus between the two locules can be seen 
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Fig 164 Gastric ulcer Note the 
translucent area mthin the niche, ap- 
parently due to the intrusion of pan- 
creatic tissue 


hyperplastic, but the muscularis mucosa in 
this area is intact ’’ The diagnosis was gastric 
ulcer. 

Roentgen evamination (Fig 164) revealed 
a definite niche at the lesser curvature, pars 
media At its apex was a rounded translucent 
area, iihich iias interpreted as having been 
produced by a blood vessel No such evidence 



Fig 165 Shows the niche of a 
pathologicalh confirmed benien 
ulcer of the stomach Within the 
confines of the niche are trans- 
lucent are.is apparentiv due to in- 
trusion of the pancreas at the floor 
of the ulcer 


was recorded by the surgeon In view of the 
fact that the ulcer had perforated through all 
the coats of the stomach with the pancreas 
forming the floor, it is possible that this trans- 
lucent area at the apical portion of the niche 
may represent the actual intrusion of pan- 
creatic tissue into the ulcer 

Considerable irregularity in the contour 
of the niche may also be noted in Figure 161, 
in which connection the pathologic findings 
were described. 

Penetration of the pancreas through the 
door of a gastric ulcer producing areas of 
translucency within the confines of the 
niche, is further illustrated by the following 
case 

L i\I , male, aged 59 The patient ga\e a 
2-year historj’- of recurring episodes of sharp 
epigastric pain occurring IS to 20 minutes 
after the evening meal. Frequently this was 
relieved b\' vomiting There wms a gradual 
increase in the seventy of the pain and a loss 
of from 10 to 20 pounds during the year prior 
to hospitalization Tw'o weeks before admis- 
sion the patient had a period of marked weak- 
ness and almost fainted The next day his 
feces W'ere “as black as coal,” and his stools 
remained loose for about 1 to 1]^ days The 
vomitus nev'er contained blood or coffee- 
grounds material 

Physical examination w'as essentially nega- 
tive except for deep tenderness with slight 
xoluntary splinting in the midline just above 
the umbilicus The blood count showed a 
marked secondarj^ anemia On one occasion 
while under observation in the hospital he 
vomited coffee-grounds material which was 
found to be guaiac positive 

The report of the roentgenographic find- 
ings “There is an ulcer of the lesser curva- 
ture pars media of the stomach having the 
roentgen characteristics of a benign lesion 
(Fig 165 ) Intraluminal translucencics within 
the confines of the niche were considered as 
being due to the intrusion of pancreatic tissue 
through the floor of the lesion 

A subtotal gastrectomy was performed '\t 
operation there was a chronic gastric ulcer 
on the posterior wall near the lesser curxatiirc 
of the pars media which had penelr.itcd into 
the pancreas 

I’athologic diagnosis chronic ulcer of tne 
stomach 

Not onI\ did the pathologic examination 
confirm the preopcralive di.ignosis of a benign 
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ulcer but it also clarified the mechanism 
ivhereb> the translucent areas were formed 
ivithin the niche Thej evidently had resulted 
from the di<;placement of the barium within 
the ulcer b> the pancreas into which it had 
eroded 

A number of other causes maj produce 
distortion in the configuration of a niche 
In the following case, F D , male, aged SO 
one ma> note a wavelike deformitj of the 
outer border of the niche (Fig 166) 

Although a diagnosis of a benign gastric 
ulcer was made the reason for the peculiar 
deformitj of the contour of the niche was not 
clearlj understood The possibilitj of the in 
dentations being due to the pressure of ad 
herent pancreas was considered At operation 
a large ulcer of the mid portion of the les-^r 
curvature was found with chronic induration 
around it ‘ This was not stuck to adjacent 
tissues e\cept slightlj to pancreas postenorlv 
Therefore, it seemed difticult to believe that 
the deformitj in the configuration of the niche 
was due to indentations produced bv adherent 
pancreas It is quite likelj that the explana 
tion maj be found in the pathologic descnp 
tion of the ulcer The pathologist reported 
‘ There is a small amount of fibnno purulent 
exudate on the surface (of the ulcer) and the 
base of the ulcer is composed of granulation 
tissue in which there is an acute and chronic 
mflammatorv reaction Deeper in the muscu 
lar lavers, the mu«cle fibers are distorted bj 
large amounts of fibrous tissue with a chronic 
infiammatorv reaction evidenced bj many 
IjTTiphocj tes, eosinophils and mononuclear 
cells The scar tissue extends bejond the mus 
culans propria into the adipose tissue Manj 
hyperplastic lymph follicles are <seen in the 
scar tissue and there are numerous Ivmph 
nodes in the adventitia which have hjper 
plastic follicles large germinal centers and 
hyperplastic reticulo endothelial cells The 
small arteries m the vicinity of the ulcer 
show marked intimal thickening and medial 
hypertrophy 

Diagnosis Chronic ulcer of stomach ” 

The pathologic changes in the wall of the 
ulcer maj explain the deformitj in the con 
tour of the niche 

Irregularity in the contour of the nidie 
may be due to a sealed off subacute per 
foration, as illustrated by the followmg 
case 



Fic 166 Niche vvith deformitj of con 
tour m a benign chronic ulcer Evidentlj 
the distortion of contour was due to the 
inflammatorj changes m the floor of the 
ulcer described in detail bv the patholo 
gist 


J W , male, aged 50 A few hours prior to 
his admission to the hospital this patient had 
developed a sudden attack of severe pain in 
the left upper abdomen radiating up into the 
left side of the chest to the left shoulder and 
down the left arm On the evening prior to 
admission he had experienced paroxjsmal 
djspnea The sudden onset of pain on the 
morning of admission was associated with a 
general collapse The pam was aggravated by 
deep breathing Further questioning elicited 
the fact that he had been having left upper 
quadrant pam during the preceding 2 weeks 

The phjsical examination was essentially 
negative The clinical suspicion was that of 
coronary occlusion 

At operation there was found at the pars 
media, on the posterior wall near the lesser 
curvature, an area of induration with ad 
hesions to overlying omentum The diameter 
was 3 cm A gastric ulcer was noted at this 
site \ posterior gastro enterostomj was done 
with cauterization and suture of the gastric 


Roentgen examination revealed an irregu 
larly outlined niche with barium apparentlv 
leading from it (Fig 167) This examination 
was made at the time of the patient s admis 
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Fig 167 Gastiic ulcer, showing an 
inegularly outlined niche, with barium 
apparently leading from it 


Sion to the hospital The irregular outline of 
the niche and the apparent escape of barium 
from it were probably an indication of the 
imminence of perforation, which would cor- 
respond to the sudden onset of the left upper- 


quadrant pain with collapse Roentgen exami- 
nation 3 weeks later prior to operation showed 
a well-rounded niche without irregularity or 
suspicion of escape of barium into the outside 
tissues The appearance of the niche in the 
original examination gave the impression of a 
subacute perforation which had become walled 
off 

In some cases the only cause I have been 
able to discover to account for an intra- 
luminal translucent area at the apex of the 
niche was a tab of omentum which had 
sealed off a perforation and apparently in- 
truded within the confines of the ulcer 

The appearance of a niche will vary with 
the quantity of barium within the ulcer, 
as illustrated by the next case 

P G , male, aged 45 This patient gave a 4 
year history of upper-abdominal distress from 
the time of his first admission to the hospital, 
w’hen he was operated on for a perforated ulcer 
of the duodenum From then on he was ad- 
mitted on a number of occasions because of 
the recurrence of epigastric pain About 1 
year after his first operation, he had a gas- 
tro-entei ostomy His most recent recurrence 
was of 1 month's duration, it was character- 
ized by epigastric pain radiating to the back 
and not related to food or alkali intake but 
relieved by alcohol He had occasional bloody 


\ 


I 


Fig 168 (A, Left) Gastric ulcer Note the size of the niche when distended with 
barium (B, Right) Same patient Note diminished size of niche w’lth less barium 
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\omitus and tarrj stooL While on the ward 
he had a «udden attack of se\ere pain m the 
upper abdomen uhich became diffu'e 

Pb>'ical examination of the abdomen re 
\ealed generalized tenderness and rigiditj, 
most marked on the right side Operation re 
\ealed a perforated gastric ulcer at the le«;ser 
cur\ ature 

The da\ before perforation the patient had 
been roentgenographed Figure 168 \ showed 
a large niche of the le ser curvature of the 
stomach Figure 168 B from a picture taken 
during the same examination but with less 
barium showed the niche con iderahlj smaller 
in 'Size The mucosal folds appeared to be un 
usuallj prominent The diagnosis of ulcer was 
corroborated bj the operatne findings 

It IS quite obtious that the size of a 
niche will \ar\ with the quantitt of barium 
m the stomach This is one rea on wh>, m 
'tudMng the effect of anj form of medical 
Iherapj upon the size of the niche, it is im 
portant that identical quantities of barium 
beemplojed It is al«o clinicall> interesting 
that about 4 jears prexiousl} the patient 
had been operated on for an acute periora 
tion of a duodenal ulcer 


The contour of a niche will \ar\ with 
the po-ition of the patient Thus a niche 
which Is rounded in appearance when the 
patient is in the prone position (Fig 169 A) 
mav be cone shaped m the erect position 
(Fig 169 B) This ma\ be due in part to 
ditierences m the degree of distention of the 
ulcer with barium 

Change in the degree of obliquitj e\en 
when the patient is erect ma\ alter the 
appearance of the niche so that it max be 
cone “shaped (Fig 170 A, erect posterior 
anterior po ition at an angle of 90") or 
rounded (Fig 170 B erect, first or right 
oblique po-vition) 

This is an important point to bear in 
mind in connection with the later discussion 
of alterations in the configuration of a 
niche m the healing process Exerj concen 
able change in the position of the patient 
max cause concomitant xanations m the 
appearance of the niche Moreoxer, the 
niche of a gastric ulcer ma> completel} 
escape recognition unless the patient is 
examined through exerj angle of obhquitj 



Fic 169 (A Z^//) Rounded niche of a ga'^tne ulcer 
(B Right) Same patient In the erect position, the 
niche appears cone shaped 
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Fig 172 (A, Lcjt) The niche of a 
gastric ulcer is clearly visible (B, 
Right) Same patient The niche is ob- 
scured b}' peristaltic waves 

to a characteristic niche of the lesser curva- 
ture, corresponding to the ulcer found at 
operation In Figure 172 B the arrow indicates 
the site where the niche should be seen, but 
the niche cannot be visualized This is due to 
peristaltic activity, the anterior portion of the 
stomach near the lesser curvature bulges and 
temporarily conceals the more posteriorly 
placed niche 

The significance of the air-capped niche 
as evidence of chronic perforation is illus- 
trated by the following case 

E B , female, aged 60 The patient had 
been complaining for several years of pain 
coming on 1 hour after meals This pain was 
in the epigastrium and radiated toward the 
left side During the 3 weeks preceding her 
admission to the hospital, the pain had been 
constant Occasional vomiting had occurred, 
which did not contain blood She had lost 15 
pounds during the preceding month 

On physical examination marked tenderness 
was present m the mid-epigastnum One inch 
above and to the left of the umbilicus a 
smooth, rounded mass was palpable 


At operation, a very large, firm, indurated 
mass was present, the size of the palm of one s 
hand, involving the midportion of the stom- 
ach There was a deep crater in its center No 
enlarged nodes were found Through the 
gastroenteric stoma the finger could be passe 
into a pouch extending into the lesser sac 
Resection was considered inadvisable and an- 
terior gastro-enterostomy was performed 

At autopsi'^, the stomach showed on us 
posterior wall a huge ulcer, measuring 4 5 cm 
in diameter, entirely ulcerated through e 
stomach wall and bound down by firm afl- 
hesions to the pancreas The thickness of tn 
ulcer was 1 5 cm Microscopic examination o 
the ulcer showed no evidence of malignancy 

Roentgen examination (Fig 
a very large niche corresponding to the uic 
just described The fluid level and 
mg gas bubble were clearly shown That sucn 
a gas bubble was indicative of perforation w 
verified by the findings at autopsy, showing 
that all the coats of the stomach uad oee 
destroyed by the ulcer Note also that, 
though the ulcer was large, pathologic exam - 
nation showed the lesion to be benign 

Further evidence of the diagnostic sio 
nificance of the air bubble at the uppo 
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pole of the niche is. furnishc<l b\ the fol exhibits a deep penetrating ulcer on the pos 
lo\sin"case tenor side of the lesser curxature 7 5 cm from 

thep\Ionissvith o\erhanp,mg walls and indura 
A W, male, aged 61 The patient gaxe an tion of surrounding tissue It leads into the 

8 jear ulcer histor\ which had been corrobo perforation -^een on the sero«a There is 

rated bj \ ra> studies The epigastric pain necrotic material in the crater The rest of 
became steadilj worse, and surgical inl“r\cn the mucosa app“ars normal No l>mph nodes 
tion was decided upon Prcoperatue radio are found in the specimen ” 
graphic examination (Tig 174 \) taben in Microscopic diai^nosis “Chronic gastric 
the erect position shows a large niche of the ulcer’ 

lesser ciir\ature pars midia capped bj an air Thus the preoperali\c roentgen diagnosis 
bubble In the prone position (Fig 174 B) as to the nature of the lesion was completelv 
the air bubble is no longer \isible since it has \erified b\ the findinj^s at operation and on 
been forced out of the ulcer Onh the fairh pathologic examination 
large rounded niche is demonstrable Baser! This case demonstrated another technical 
on the appearance particularh m Figure point Tn order to show the gas capped fluid 
174 A showing the air bubble a diagnosis of lc\el within the niche of an ulcer it is essential 
a benign ulcer was made which had per that the patient be examined in the erect posi 
forated and was walled off cither bj the tion as noted m Figure 174 \ 
pancreas or the undersurface of the lixer 

At operation “ there was a morleratc additional example of the diagnostic 

sized indurated ulcer on the middle third ''ignificance of the air bubble in relation to 
of the lesser curxature adherent to the pan the niche is illustrated b\ this case 
creas postenorlj The stomach was «epa 

rated from the pancreas b\ sharp dissection B B male aged 50 The patient ga\e a 
through the adherent portion which was about historx of recurrent attacks of pam in the left 
2 cm in diameter \ subtotal gastrectomx upper quadrant during a period of 8 xears 
was done The pain was crampv radiated to the back and 

Macroscopic Fxamination The muco a frequentiv woke him from sleep at night It 



Fic 174 Gas capped niche of perforated gastric ulcer (A, £e//) Examina 
tion m the erect position Note the gas capp^ niche characteristic of a benign 
perforating ulcer verified at operation and on pathologic examination (B 
Right) Examination in the prone position fails to show the air bubble The 
erect position is essential for its demonstration 
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was relieved food intake and medication evidence of a large ulcer of the lesser cuna- 
He lost 20 pounds in the preceding 2 months ture pars media (Fig 1 75 A and B) 

Physical examination was essentially nega- In the erect position (Fig 175 A) the 
tive except for tenderness in the epigastrium niche vas capped by a gas bubble In the 
and the left upper quadrant prone position (Fig ’l75 B), the gas bubble 

Roentgenographic examination revealed was displaced by the welling up of the barium 



Fig 175 Air-capped niche of perforated gastric ulcer (A, Left) 
Examination in the erect position Note the gas-capped niche The 
ulcer had perforated into the pancreas The diagnostic significance 
of the gas bubble as indicating a walled-off perforation of the ulcer 
was corroborated by operative and pathologic findings (B, Right) 
Examination in the prone position shows the distorted contour of 
the niche but does not show the gas bubble Ex-amination in the 
erect position is essential for the clear demonstration of the gas 
bubble 



Fig 176 Air-capped niche, vith short- Fig 177 jMarked shortening of the less 

enmg of the lesser curvature curvature due to ulcer. 
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s\ithin the niche filling it completeK The 
contour of the niche «ho«ecI a superficial 
irresularitv The preoperatne dnsjno is was 
of a benign ulcer that had perforated asainst 
the pancreas and was walled off b\ adhesions 

Operation re\ealed a 2 cm ulcer of the 
lesser cunature of the stomach pars media 
The ulcer had penetrated through the wall of 
the stomach into the pancreas and a con 
<:iderable \erj firm surrounding area approvi 
mateK 2 cm m diameter was pre'-ent The 
ulcer was dissected awa\ from the pancreas 
into which It had penetrated 

Macroscopic examination On the les er 
curxature and posterior aspect there is a 2 5 
cm diameter excaxation which extends com 
pletelj through the wall of the stomach 1 here 
are attached shreds of fibrous tissue about Us 
external peripherx where it was dis ected from 
the pancreas ’ 

Pathologic diagnosis ‘Chronic ulcer of the 
stomach " 

The operatixe and the pathologic findings 
therefore confirmed the diagnostic significance 
of the air-capped niche 

Another factor of considerable impor 
tance is that of the shortening of the lesser 
curxature which m its extreme manifesta 
tion ma> produce a snail like t\pe of stom 
ach The following case illustrates this 

J J male, aged 3S This patient com 
plained of upper abdominal pain for a period 
of sexeral jears The pain occurred from la to 
20 minutes after food and radiated around the 
nb margins to the back There was periodic 
remission of the symptoms He had lost 10 
pounds during the preceding year In the 2 
weeks before his admission to the hospUal 
diet failed to reliexe the pain 

Physical examination showed increased re 
ststance over the right rectus muscle but was 
otherwise negatne \t operation an abscess 
was found underneath the li\er )u»l to the 
right of the falciform ligament The entire 
stomach was adherent and bound down to the 
under suriace of the liver and pancreas and 
great difhcultj was encountered in delivering 
the stomach into the operative wound Partial 
re ection was done 

Roentgen examination (Fig 176) showed 
a large niche on the les'er curvature with a 
fluid level and an air bubble In addition 
there was marked shortening of the lesser 
curvature of the stomach particularly of that 
portion di'tal to the niche The pyloric arm 
was thereby drawn upward and tovTard the 


proximal portion of the stomach This shorten 
mg la due to the following factors (1) Spasm 
results m functional shortening of the leaser 
curvature at the site of the ulcer (2) In 
flammation, with the laying down of 'car 
tissue and its subsequent contraction leads 
to secondarx shortening of the les er curxa 
ture (o) Possiblv such a phenomenon may be 
exaggerated by the heaped up folds of mucosa 
at the site of the ulcer, as the result of edema 
and inflammation When the shortening is of 
a permanent nature one may reasonably as 
sume that this is the result of actual cica 
tricial inflammatory change (4) In some 
cases, inflammatory involvement of the lesser 
omentum may cau^e shortening by an approxi 
mation of the lesser curvature both proximal 
and distal to the ulcer 

In some cases the only evidence of an 
ulcer may be the pre-ence of shortening of 
the les-er curvature of the stomach No 
niche max be demonstrable This js illus 
trated b\ the following case 

M S male, aged 4" For about 16 years 
thi:> patient had been complaining of periodic 
attacks of epigastric pam the«e were not 
dehmtelv related to meab He vomited blood 
and passed tarrv stools He responded clmi 
callv to ulcer treatment The last episode be 
gati about a month* before his ho pitalization 
On the day of admission he had a sudden 
sharp abdominal pain accompanied by bloody 
xomitusand tarrv stool 

Physical examination of the abdomen re 
vealed moderate abdominal distention with 
voluntary rigidity throughout There was 
moderate tenderness in the left upper quad 
rant and at the umbilicus 

At operation the stomach was dilated and 
a markedly inflamed ga^trohepatic omentum 
was found, which was adherent to a large ulcer 
involving the lesser curvature pars media 
causing constriction of the stomach The gall 
bladder and duodenum were normal The ulcer 
was thought to be too large and fixed to permit 
resection A gastro-enterostomy was performed 

The most significant finding on roentgen 
examination {Fig 177) was a persistent 
shortenmg of the les er curvature at the pars 
media with an indrawing of the distal portion 
of the lesser curvature toward the proximal 
cardiac portion There was an incisura along 
the greater curvature in the immediate prepy 
lone region Apparently a factor in the 
shortening of the le ser curvature in this area 
was the markedly inflamed gastrohepatic 
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omentum, nhich nas adherent to the ulcer of 
the stomach and which contracted it m this 
region It is notewoithy that this patient 
showed not only a considerable gastiic residue 
at 6 hours, but also a small amount of barium 
in the stomach at 24 hours 

The significance of the shortening of the 
lesser curvatuie even in the absence of 
a visible niche is further illustrated by the 
next case' 

J \V , male, aged 55 The patient gave a 10- 
year history of recurring attacks of tarry 
stools and of vomiting of blood It was be- 
cause of these recurrent episodes of bleeding 
that the patient entered the hospital for 
surgical therapy A partial gasti cctomy was 
done 

Pathologic examination revealed an ulcer of 
the lesser curvature about 5 cm. proximal to 
the pj'lorus, it measured 1 cm x 1 cm in 
diameter 

Roentgen examination (Fig 178) revealed 
an area of marked shortening of the lesser 
curvature of the stomach at the junction of 
the pars pylorica and the pars media There 
was no demonstrable niche The evidence in- 
dicated the presence of an old cicatrized ulcer 


of the lesser curvature at the junction of the 
pars pylorica and the pars media 

It IS noteworthy that the last hemorrhage 
had occurred about 4 months before operation 
The roentgen examination was made 6 weeks 
prior to opeiation The ulcer in the interwal 
between hemorrhage and roentgen study mav 
very w'ell ha\ e receded, leaving the shortened 
lesser curvatuie as the major evidence of its 
presence. 

Of considerable roentgenologic interest 
IS the appearance of the mucosa in relation 
to ulcer In the first place, its piesence in 
association wath a gastric niclic is as a 
rule additional evidence of the benign na- 
ture of the lesion In some cases, the folib 
are parallel and show' no ladialion to the 
site of the niche The}' may be iimisuaily 
prominent, either as the result of edema 
and spasm, or, at times, as the result of an 
actual associated gastritis 

An example of prominent mucosal folds 
in association with a gastric ulcer is ilhis 
tiatecl by the case that follows 

J C , male, aged 56 The patient gave an 
S-year history of recurring attacks of cpigas- 


«. 





I 10 1 7.S sliorlening of ks-'cr curvature of the stomach due to ulcer. 
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Inc pam after meal' of \om»tin" and of 
hemateme is The pam s\as rclicacd b\ the 
ineestion of milk and bj aomitins; but at the 
lime of his admiN«ion to the hn pital it was 
constant Two da\s prc\ioiisl\ he had vomilcil 
about 1 pint of blood He had lo t 40 pounds 
m wcizht I’hNsical caammalion the aMo 
men di«cIo'e<l <pasm throuehoui mo i marked 
to the left of the epieasinum, where maximum 
tenderness was al o present 

At operation a pastric ulcer of the Ifsscr 
cursature was found adherent to the pancreas 
The lesion was resected 

The palholoqic diacnosis was chronic pas 
tnc ulcer 

The rocnlptn examination (1 ii. 179) rc 
scaled a classic niche of the lesser curxaiurc 
pars media There was a fluid lc\cl within the 
niche capped bj air The mucosal folds of the 
stomach were intact The esidcncc was that 
of a walled off pcrforatinp of benign pas 
tnc ulcer 

Some of the folds ratliatc toward the 
niche probablj as a result of puckering of 
the mucosi Of considerable interest is the 
longitudinallj placed translucent zone at 
the mouth of the riche repre enting the 
prominent wall surrounding the ulcer 
Txamples of the radiation of mucosal 
folds at the site of a niche are illustrated b\ 
rigures ISO 181 and 182 
In the following ca«e (Iig 182) the 
mucosal folds arc shown radiating to the 



ItG 179 11 k gastric mucova in 
relation lo ulcir 



Fic 180 (/e//) Radiating mucosal folds at the site of the niche 

Fig 181 (Cewrer) Radiating mucosal folds at the site of the niche 

Fig 182 (Kig/it) Prominent irdialingmucosaUolds al the site of the niche 







Fig 183 (A, Left) Gastric ulcer on the posterior 
wall Note the failure of visualization with the stomach 
completely filled with barium (B, Right) Same 
patient In the mucosal study the niche is now clearly 
visible 


site of a large niche high up in the cardiac 
region of the stomach Note that the folds 
of the stomach appear quite prominent 

E B , aged 46 At operation, high up on 
the posterior wall, near the lesser curvature 
of the stomach, there was a huge ulcer plas- 
tered against the pancreas In addition, the 
scar of an old, healed duodenal ulcer was 
found Subtotal gastrectomy was done 


The report of the macroscopic examination 
was as follows “On opening the lumen the 
mucous membrane is found thrown up into 
high folds and well preserved except at the 
site of the defect high on the lesser curvature, 
where the mucous membrane is perforated by 
an ulcer, the base of which appears to have 
been left behind ” The microscopic examina- 
tion revealed a benign gastric ulcer 

The demonstration of an intact mucosal 
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structure of the stomach is not only an 
important aid in establishing the fact that 
the ulcer is benign In some cases a mucosal 
stud) ma> be es'^ential in demonstrating 
an ulcer which ma> otherwise escape detec 
tion This IS particular!) true when the 
ulcer IS on the posterior wall Such was the 
situation in the case next to be described 

G R , male, aged 58 The patient stated 
that 5 jears previouslj he had had some 
stomach trouble which was diagnosed and 
treated as an ulcer He remained quite well 
until 2 weeks prior to his admission to the hos 
pital when he had nonradiating epigastric 
pain occurring 2 hours after meals During 
the 4 dajs before admission, he \omited wine 
colored material and his stools were black 
He felt weak dizzj and short of breath He 
had lost 30 pounds in the preceding >ear 
Phjsical examination revealed a white male 
markedly djspneic and extremely pale 
Examination of the abdomen was essen 
tiall) negative Operation revealed a large 
gastric ulcer on the posterior wall of the 
stomach high up on the pars cardia The ulcer 
penetrated into the tail of the pancreas The 
entire cardiac end of the stomach was indu 
rated The ulcer was left in situ without dis 
secting It away from the pancreas The ulcer 
itself was closed A partial gastrectomy was 
done below the site of the ulcer because it was 
believed bj the surgeon that a more radical 
resection would have endangered the life of 
the patient 

Roentgen examination (Fig 183 A) with 
the stomach completely filled with barium 
showed no evidence of any organic pathology 
The muco'ial relief appearance (Fig 1S3 B) 
showed a large rounded niche high up in the 
pars cardia corresponding to the ulcer on the 
posterior wall of the stomach found at opera 
tion 

It IS interesting to note that even a large 
niche may be complete!) obscured when the 
stomach is filled with barium This case 
emphasizes the importance of mucosal relief 
studies in the demonstration of lesions that 
might otherwise be obscured 
The importance of the thin layer method 
in showing an ulcer of the stomach which 
might otherwise not be visualized is illus 
trated b) Figure 184 \ and B In Figure 
184 A the niche is barel) visible In Figure 
184 B the niche is clearly visible 



Fig 185 Large gastric ulcer, benign 


THE SIZE OF THE ULCER AND 
ITS HISTOPATHOLOGY 

Mere size of the niche cannot be accepted 
as evidence indicating the probable malig 
nant character of the lesion Assuming that 
all the other features m the roentgenogram 
point to the benign nature of the ulcer, a 
diagnosis that it is benign ma) be fullv 
justified even though the niche is of large 
size More important are the associated 
changes, such as irregulant) of the lesser 
curvature to either side of the niche and 
destruction of the normal mucosal pattern 
In the following case the very large niche 
was due to a benign ulcer 

S H , female, aged 53 During the preced 
mg 6 weeks the patient complained of severe 
pain, which had begun m the lower abdomen 
but m a few days had become generalized 
finally during the preceding week becoming 
most marked in the umbilical region The pain 
was extreme and continuous with only rare 
periods of relief Vomiting occurred fre 
quently shortly after eating The vomitus 
was usually dark brown in appearance and on 
one occasion was very black She had lost 
fifteen pounds during this period Ph)sical 
examination of the abdomen revealed '’en 
eralized tenderness and a sensation of a mass 
m the epigastric region 
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Fig 186 Large gastiic ulcer, benign 


Operation revealed a large, penetrating 
ulcer on the posterior wall of the stomach 
which had perforated and become adherent 
to the central portion of the pancreas The 
area of the pancreas about this point was hard 
and nodular 

The pathologic diagnosis was gastric ulcer 
perforating into the pancreas 

The roentgen examination (Fig 185) re- 
vealed a very large niche, pars media The 
contour was quite smooth except near the 
upper pole The lessei curvature to either side 
of the niche was noimal in appeal ance A 
pieoperative diagnosis of a benign ulcer was 
made in spite of the size of the lesion This 
was based on three features (1) its location 
at the pars media, (2) the essentially well- 
rounded configuration, and (3) the normal 
lesser cuivature to either side of the niche, 
which was free of any evidence of infiltration 

An even larger niche of benign origin is 
illustrated by the next case 

D W , male, aged 54 The patient was per- 
fectly well until 3 months before his admission 
to the hospital when he developed heaitburn 
and epigastric pain which was aggravated by 
food and relieved by soda The pain became 
more intense and radiated to the back He lost 
29 pounds Gastric analysis showed a hyper- 
acidity While on the ward of the hospital he 
had a tarry stool 

Gastroscopic examination showed a large 


gastric ulcer, which was reported as being 
probably malignant 

At operation an ulcer approximately 25 
cm m diameter was found, situated on the 
posterior wall of the stomach near the lesser 
curvatuie, pars media. The ulcer was adherent 
to the pancreas and was surrounded by con- 
siderable dense, indurated tissue 

The macroscopic examination was as fol 
lows “The specimen comprises about seven- 
eighths of the stomach On the outer surface 
at the pyloric portion of the lesser curvature, 
the tissue is hemorrhagic and at the angle 
there is a perforation 1 cm \ 2 cm The tissue 
here is stony hard On section this tissue ap- 
pears as a ragged ulcer, with necrotic walls 
and thrombosed blood vessels There are gray 
streaks of ivhat appear to be tumor extending 
through the xvall At the pyloric region there 
IS again hard, suspicious tissue 

The micioscopic examination of the ulcer 
and of a perigastric node revealed no evidence 
of malignancy The diagnosis was chronic 
gastric ulcer 

The roentgen examination (Fig 186) 
showed a X'ery large, rather flat niche of the 
lesser curvature, pars media It was super- 
ficially irregiilai The lesser curx'ature just 
distal to the niche appeared somewhat re- 
tracted but of smooth contour The preopera- 
tix^e diagnosis was ulcerating lesion, probably 
malignant In this case, in spite of the size 
of the lesion and the irregularity of its contour, 
microscopic examination show^ed the ulcer to 
be benign 

It IS interesting to note that the gastro- 
scopist thought that this ulcer was probably 
malignant and that the pathologist m the 
gross examination of the specimen de- 
scribed the tissue as stony hard and stated 
that there were gray streaks of wdiat ap- 
peared to be tumor extending through the 
xxmll and that there xvas hard, suspicious 
tissue in the pjdoric region Clinically, also, 
the brief history^ of 3 months of epigastric 
pain in a man of 54, wath a loss of about 
30 pounds in wmight, xvould lead one to 
suspect a carcinoma Microscopic study, 
how'ever, ultimately proved the lesion to be 
benign 

The next case is that of a huge niche, 
with evidence of chronic perforation 

P G , male, aged 51 During the preceding 
year the patient complained of loxver su 
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The autopsy findings as far as the stom- 
ach IS concerned were as follows “The pars 
media of the lesser curvature of the stomach 
contains a 6 x 4 5 cm ulcer, 1 cm deep with 
rolled, slightly indurated overhanging edges, 
and irregular hard floor made up of thick 
nodular fibrous tissue and pancreas The floor 
contains the mouths of several blood vessels 

“Final pathologic diagnosis Chronic ulcer 
of the stomach with erosion of the pancreas ” 

Figure 188 B shows the gross appearance 
of the ulcer 

In this case, therefore, an ulcer 6 cm x 
4 5 and 1 cm deep proved to be benign 

Rarely, more than one niche may be 
present in the stomach as a result of mul- 
tiple ulcers 

An example of two gastric ulcers in asso- 
ciation with a duodenal ulcer is illustrated 
-by the following case 

C C , male, aged 62 The patient gave a 
1-year history of epigastric pain, relieved by 
food or powders There was no vomiting or 
bleeding Physical examination of the abdo- 
men was negative except for slight tenderness 
to the left of the epigastrium 


At operation, a firm, indurated lesion was 
felt high up on the lesser curvature of the 
stomach as well as an ulcer on the posterior 
wall of the duodenum A partial gastrectomy 
was done 

Pathologic examination revealed two ulcers 
of the stomach There was no evidence of 
malignancy The duodenal ulcer found at 
operation by the surgeon had evidently not 
been included in the resected specimen 
The roentgen examination (Fig 189) 
showed a niche of the larger ulcer, high up on 
the lesser curvature of the stomach A smaller 
niche was present distally The duodenal bulb 
was deformed and there was a triangular- 
shaped niche at the border of the lesser curva- 
ture The preoperative diagnosis on the basis 
of this evidence was two gastric ulcers and a 
duodenal ulcer The surgeon at the time of 
operation found evidence of only one gastric 
ulcer and the duodenal ulcer 

Pathologic examination of the specimen 
when opened up along the greater curvature 
disclosed that two gastric ulcers were present 

In the following case the preoperative 
diagnosis of two independent benign ulcers 
of the stomach was also confirmed by opera- 
tion and pathologic examination 



Fig 188 Huge benign gastric ulcer (A, Left) Note the tre- 
mendous size of the niche of the lesser curvature of the stomach 
(B, Right) Appearance of the ulcer at autopsy It measured 6 x 4)4 
cm and 1 cm in depth 
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Fig 189 Two ulcers of the stomach and 
a duodenal ulcer 

The patient J H male aced 62 gave a 
20 j ear histor> of episodes of epigastric dis 
tress occurring about 2 hours after meals and 
occasionally awakening him from sleep at 
night The pain was relieved b> food and 
creamalm He vomited occasionall> but never 
anv blood There was no blood in the stools 
There was no marked weight loss Phvsical 
examination was e'^semially negative Radio 
graphic examination (Fig 190) showed the 
presence of two distinct niches of the lesser 
curvature Upon this evidence a diagnosis 
of two ulcers of the stomach was made Ex 
ploration revealed two gastric ulcers on the 
posterior surface of the lesser curvature one 
in the midregion and one higher up Both were 
adherent to the pancreas posteriorl> and to 
the transverse mesocolon 

Macroscopic examination The stomach is 
Opened along the greater curvature revealing 
two ulcers One measures approximately I 5 
cm m the greatest diameter and is funnel 
shaped with thick overhanging walls The 
surrounding mucosa has been replaced by 
scar tissue The other ulcer is similar although 
only 5 mm m diameter The pylorus is grossly 
normal 

Diagnosis Chronic ulcers of the stomach 
Chronic gastritis ’ 

Another example of two benign ulcers of 
the stomach confirmed by operation and 
pathologic examination is that of W J , 
female aged 72 Figure 191 shows the two 
distinct niches of the les'^er curvature corre 
spending to two ulcers found at operation 
and confirmed by pathologic examination 


p — mm"mm 



Fig 190 Two distinct niches repre 
sentmg two benign ulcers of the stom 
ach confirmed by operation and patho 
logic examination 

THE HEALING OF GASTRIC ULCER 
That gdstnc ulcers frequently heal was 
shown by Bnnton^® many years ago He 
wrote ‘The cicatrix by which the ulcer 
heals IS, on the whole, about as frequently 



Fig 191 Two benign ulcers of the 
stomach confirmed by operation and 
pathologic examination 
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nodular fibrous tissue and pancreas The floor 
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Pathologic examination of the specimen 
when opened up along the greater curvature 
disclosed that two gastric ulcers were present 

In the following case the preoperative 
diagnosis of two independent benign ulcers 
of the stomach was also confirmed by opera- 
tion and pathologic examination 
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Fig 189 Two ulcers of the stomach and 
a duodenal ulcer 

The patient, J H , male, ased 62 {;a\e a 
20jear historj of episodes of epigastric dis 
tress occurring about 2 hours after meals and 
Occasional!) awakening him from sleep at 
mgbt The pam was relie\ed b> food and 
creamalm He \omited occasional!) but ne\er 
any blood There was no blood in the stools 
There was no marked weight loss Physical 
examination was essentially negatise Radio 
graphic examination (Fig 190) showed the 
presence of two distinct niches of the lesser 
turxature Upon this CMdence a diagnosis 
of two ulcers of the stomach was made Ex 
ploration revealed two gastric ulcers on the 
posterior surface of the lesser curvature one 
in the midrtgion and one higher up Both vvere 
idherent to the pancreas posteriorly and to 
the transverse mesocolon 

Macroscopic examination The stomach is 
opened along the greater curvature revealing 
two ulcers One measures approximately 1 5 
cm m the greatest diameter and is funnel 
'shaped with thick overhangin,, walls The 
surrounding mucosa has been replaced bv 
scar tissue The other ulcer is similar, although 
only 5 mm m diameter The pylorus is grossly 
normal 

Diagnosis Chronic ulcers of the stomach 
Chronic gastritis 

Another example of two benip,n ulcers of 
the stomach confirmed by operation and 
pathologic examination is that of \\ J 
female aged 72 I igure 191 “ihows the two 
distinct niches of the Ics'-er curvature corre 
spending to two ulcers found at operation 
and confirmed by pathologic examination 



Fic 190 Two distinct niches repre 
stnting two benign ulcers of the stom 
ach confirmed by operation and patho 
logic examination 

THE HEALING OF G\STRIC ULCER 
That gastric ulcers frequently heal was 
shown by Brmton®® many years ago He 
wrote “The cicatrix by which the ulcer 
heals is, on the whole, about as frequently 



Fig 191 Two benign ulcers of the 
stomach confirmed by operation and 
pathologic examination 
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appearance of the niche This is due to the 
fact that such failure to visualize a previ 
ou<l> observed niche ma> result from occlu 
«ion of the ulcer with mucus, a blood clot 
or food or from rapid diminution of the 
swelling of the mucosal folds surrounding 
the ulcer, with a corre''ponding diminution 
in depth, or from occlusion of the nech of 
the ulcer b> the swollen mucosa so that 
barium cannot enter \n excellent check 
on the healing process mav thus be fur 
nished b> the gastroscopist, who can actu 
ally observe bv direct inspection all phases 
in the transition from an active lesion to 
Its complete disappearance In this manner, 
Schindler, in one case, showed actual cor 
respondence between the epithehzation 
of the ulcer and the disappearance of the 
niche m the ro“ntgenogram In other ca«es, 
however, the niche disappears much more 
rapidly than the ulcer it«elf and is not 
visible roentgenologically at a time when 
the gastroscopist finds the healing process 


to be incomplete The average time for 
complete healing of an ulcer under effec 
tive treitment, according to Schindler, is 
ly week*;, although m individual cases the 
duration may be more protracted Ev en 
enormous ulcers mav heal with complete 
cpithelization and no visible scar 
An important point regarding the char 
acteri''tics of the niche of a gastric ulcer is 
Its contour Ordinanlv rounded it may 
show irregularities at its ba«e because of 
concomitant anatomic deformities An in 
teresting feature is the occasional funnel 
shaped appearance This is sometimes 
noted during the retrogressive stage of a 
niche In examining a patient and finding 
the niche to be funnel shaped, one may sus 
pect that It is already m a state of retro 
gre^Hon There is thus a better prognosis 
when the roentgen characteristics of the 
niche are of this funnel shaped nature This, 
of course, does not preclude the possibility 
of enlargement of the niche after prelimi 
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Tic 192 {\ Left) Xiche of a gastric ulcer (B Center) Same 
patient The niche is smaller althoUe.h the exposure was made during 
the same examination (C Right) Same patient The niche is still 
smaller here These pictures were obtained during the course of a single 
examination with the patient in the same position ° 
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nar}"- diminution in size, with or without 
apparently complete disappearance Such 
diminution m size has a twofold signifi- 
cance (1) as a rule it means that the 
lesion is not of the perforating type with 
a rigid un 5 delding wall, and (2) it favors 
a benign nature of the lesion, although here 
also exceptions to the rule have been re- 
ported. 

The niche of a gastric ulcer may also 
show an increase in size In some cases this 
may indicate the imminence of perforation 
(Berg) This, however, is not an inevitable 
result of such enlargement That an ulcer 
may infrequently show an increase in size 
has been confirmed by the gastroscopic 
observations of Schindler 

llhistrative Cases Evidence of moder- 
ate diminution m the size of a niche may 
occur even in the absence of healing This 
maj' be due to the mucosal folds surround- 
ing an ulcer Transient changes in the 
degree of edema and swelling and spasm of 
the mucosal ring surrounding the ulcer ma}’ 
lead to concomitant changes in the apparent 
depth of a niche without actual healing 
having occurred This is illustrated m Figure 
192 A, B and C Note that the niche appears 
progressive!}' smaller in the three films, 
which were taken during the course of a 
single examination, with the patient in as 


nearly an identical position as possible 
Moderate diminution in the size of a niche, 
therefore, “does not necessarily mean that 
there has been an actual healing of the 
lesion, since obviously this could not have 
occurred in this case 

However, that a niche may become cone- 
shaped m the healing process is well shown 
m the following case Figure 193 A shows 
a moderate-sized niche of the lesser curva- 
ture, pars media Figure 193 B shows con- 
siderable diminution in the size of the niche 
It IS cone-shaped in appearance at this time 
Figure 193 C shows almost a complete dis- 
appearance of evidence of the original 
niche However, a slight, triangular eleva- 
tion at the site of the original niche is still 
to be noted 

At times, the niche may disappear so 
completely as to leave no trace of its 
original presence, as in the case that fol- 
lows . 

E S , male, aged 52 This patient gave a 
1-year history of epigastric pam, definitely re- 
lieved by milk There was occasional vomit- 
ing, the vomitus at one time containing a small 
blood clot Physical examination of the abdo- 
men was essentially negative The Wasser- 
mann was 4 plus The patient did very well on 
medical management Paralleling the clinical 
improvement, there was corresponding evi- 
dence of the favorable affect upon the ulcer 
in the roentgen studies Figure 194 A showed 



Fig 193 (.A., Left) Niche of a gastric ulcer (B, Center) Same patient 
Note diminution in the size of the niche about 1 month after treatment 
(C, RtgJit) Same patient Almost complete disappearance of the niche 
about 1 month later A small, cone-shaped protrusion at the site of the 
original niche is still present 
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Fic 194 (A, Left) Gastnc ulcer (B, Center) Same palient 20 da\s later Note the 
cone shaped appearance and the reduction in size (C, Right) Same patient 2^ months 
later, showing complete disappearance of the niche 


the size of the niche at the first examination 
Figure 194 B, 20 da\s later showed a reduc 
tion in the size of the ruche which became tn 
angular m shape Figure 194 C 2y. months 
later showed complete disappearance of the 
niche 

At times in the healing process, with dis 
appearance of the niche, a sharpl> defined, 
straight, rigid area may remain, this is 


unaltered peristaltic activity and marks 
the sue of the original niche The persist 
ence of such an area of apparent stiffening 
ma> be regarded with suspicion, since re 
currence may take place at this site Such 
recurrence of the ulcer took place in the 
following case 

P B , aged 52 The patient gave a 4 jear 
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Fig 196 (A, Top, left) Large gastric ulcer (B, Top, itght) Same patient Reduction 
in the size of the niche (C, Bottom, left) Same patient Still further reduction m the 
size of the niche (D, Bottom, light) Same patient Almost complete disappearance 
of the niche 


history of epigastric pain occurring soon after 
meals and relieved by food There was occa- 
sional vomiting, the vomitus was never 
bloody or coffee-colored One month before 
admission to the hospital the patient noticed 
tarry stools Physical examination was es- 
sentially negative 

Roentgen examination (Fig 195 A) re- 
vealed a niche on the lesser curvature at the 


junction of the pars cardia and the pars 
media 

The report after operation was as follows 
“Proximal to and on the posterior aspect of 
the pars media of the stomach there was a 
large indurated area about 5 cm in diameter 
In the center of this area was a definite crater 
ivhich admitted the tip of the little finger 
The pyloric ring was patent The ulcer-bear- 
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ing area ‘teemed to be partially fixed to the 
posterior abdominal wall ^so nodules were 
palpable in the liver A gastro enterostomv 
was done ” 

Roentgen examination about 5 months later 
(Fit. 195 B) showed the ab'^ence of any 
niche formation at the site of previous in 
volvement A rigid sharp bar” was present 
at the site of the former ulcer Later there 
was a recurrence of the ulcer and eventualK 
a partial gastrectomv was performed 

The significance of a residual deformitv 



in the healing process is further illustrated 
by the next case 

T il, male, aged 57 The patient gave a 
14 month history of epigastric pam radiating 
to the back occurring about 2 hours after 
meals and during the night and relieved bv 
coda and food He v omited frequentlj There 
was no blood in the vomitus or stool He had 
lost considerable weight 

Physical examination of the abdomen was 
negative except for epigastric tenderness He 
was treated medicallv with a catisfactorj re 
suit clinically and radiologically 
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Fig 197 (A, Lzjt) Niche of a gastric ulcer (B Center) Same patient 
Disappearance of the niche 6 months later (C, Right) Same patient Recur 
rence of the niche 4 months later 
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Fig 199 (A, Left) Niche of a gastric ulcer (B, Center) Same patient 3 days later 
Note the diminution in the size of the niche (C, Rtght) Same patient 7 months later 
Note the marked increase in the size of the niche 


Roentgen examination (Fig 196 A) showed 
a large niche of the lesser curvature at the 
junction of the pars cardia and the pars 
media Figure 196 B showed a definite dim- 
inution m the size of the niche Figure 
196 C showed still further decrease m the size 
of the niche Figure 196 D showed an almost 
complete disappearance of the niche There 
was, however, a flat, cone-shaped area mark- 
ing the location of the ulcer and indicating 
that complete healing had not taken place m 
spite of the dramatic diminution in the size 
of the niche After remaining well for a 
number of months, the patient had a recur- 
rence of intense epigastric pain and roentgen 
examination then showed that the niche had 
again become large At operation, a large 
ulcer was resected, w’hich was high up on the 
lesser curvature of the stomach, adherent to 
the pancreas The pathologic diagnosis w'as 
gastric ulcer 

This case show’s the gradual reduction in 
the size of the niche w’lth almost complete 
disappearance but ultimately w’lth a flare- 
up in the symptoms associated with a 
marked increase in the size of the niche 
At operation a large ulcer was found 

The life cycle of the niche of a gastric 
ulcer IS demonstrated by the following 
illustration Figure 197 A show’s the pres- 


ence of a definite niche of a gastric ulcer at 
the time of clinical activitj of the lesion 
Figure 197 B shows the absence of any 
niche formation 6 months later at a time 
when the patient was clinically w’ell Fig- 
ure 197 C shows a recurrence of the niche 
at the location of the original lesion 4 
months later, w’hich was coincidental with 
a recurrence of symptoms 

An increase m the size of the niche of 
a gastric ulcer coincident with an increase 
in clinical symptoms is illustrated in the 
follow'ing figures Figure 198 A shows the 
original appearance of the gastric niche 
Figure 198 B show’s the appearance of the 
niclie 1 year later, with marked increase in 
size The patient had become considerably 
worse sj'mptomatically Operation finally 
verified the diagnosis of gastric ulcer 

In the follow'ing case there w’as first a 
reduction in the size of the niche, follow’ed 
b}^ an increase m size, so that it ultimately 
was larger than in the original examination 

R D , male, aged 28 The patient gave a 
6-year historj' of recurrent attacks of crampy 
pain in the epigastrium, occurring about 1 
hour after meals and not relieved by food or 
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alkalies There bad been frequent \omiting 
but no blood The pam sometimes assoke him 
from sleep Phjsical examination of the ab 
domen tsas essentiallj negatise The patient 
Mas finally operated on, and an ulcer about 
the Size of a dime «as found on the leaser 
curvature of the stomach about 1)4 mches 
from the pylorus The ulcer had penetrated 
all the Malls of the stomach and was closed 
b> onl> a thin membrane and a small por 
tion of the lesser omentum A subtotal gas 
ireclomy was done 

The report of the pathologic examination 
was as follows ‘ Specimen consists of an 
ulcer about 1 cm \ 1J4 cm in diameter, sur 
rounded by mucosa varjing from 1 cm to 3 
cm m width The whole resected specimen is 
elliptical in shape The ulcer is about V/ cm 
m depth and there is an opening through to 
the under surface The ulcer surface is ^me 
what hemorrhagic, and in the subserosal area 
there is a blood clot and a portion of the 
omentum appears to be adherent to the area 
of perforation The rim of the ulcer is firm 
but not stony hard No Ijmph node is m 
eluded ” 

The microscopic diagnosis was chronic be 
nign ulcer of the stomach 

Roentgen examination shows interesting 
changes in the appearance of the niche At the 
time of the first examination (Tig 199 A) 
there was a small niche of the lesser curvature 
at the junction of the pars pylorica and the 
pars media Three days later (Fig 199 B) 


examination showed a diminution m the size 
of the niche At this time, it was cone shaped 
Figure 199 C, 7 months later, showed con 
siderable increase m the size of the niche as 
compared w ith the appearance in the preced 
ing examination, and it was also much larger 
than in the original examination (Fig 199 A) 
The niche was sharplv outlined, and the lesser 
curvature to either side was smooth, the 
entire appearance being that of a benign 
ulcer The gradual increase in size was ap 
patently due to a perforation of all the layers 
of the wall of the stomach As noted at opera 
tion and m the pathologic examination, the 
perforation was walled off by a piece of 
omentum On further study of the niche, a 
slight indentation near the inferior border 
was noted, and the possibility suggested itself 
with a knowledge of the operative findings in 
mind, that this might represent the area of 
perforation sealed off by omentum 

Multiple ulcers of the stomach may un 
dergo simultaneous regression, as noted in 
the following case 

G S , male, aged 62 This patient gave an 
ulcer history and roentgen examination dis 
closed two ulcers of the lesser curvature (Fig 
200 A) 

Figure 200 B about 2 weeks later, showed 
a reduction in the size of both niches Finally 
all radiologic evidence of the ulcers disap 
peared although the patient still complained 
of some epigastric distress 



200 (A, Le/0 Two ulcers of the stomach (B, Right) Same patient two weeks 
later Note the diminution m the size of the two niches 
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RELATION OF BENIGN TO 
1\IALIGNANT GASTRIC ULCER 

Apparently, the first intimation that car- 
cinoma might arise upon the basis of a 
primary benign ulcer was by Cruveilhier''- 
and Rokitansky,"*^ both of whom, however, 
regarded the occurrence as rare Another 
important conception was that of Brinton,"** 
who, though he considered such transforma- 
tion by no means rare, believed that it was 
possible for a new growth to become sec- 
ondarily ulcerated m such manner as to 
destroy the cancer cells and leave only an 
apparently benign peptic ulcer m its place 
Such a process might explain the presence 
of a lesion of this nature m association with 
metastatic invasion and need not neces- 
sarily imply malignant change m a primary 
ulcer 

Malignant transformation of an origi- 
nally benign gastric ulcer is probably rare, 
and the unusually high figures reported by 
Wilson and MacCarty,'*'' who stated that 
68 per cent of ulcers are complicated by 
carcinoma, has been seriously criticized by 
Ewing,"*® who regarded carcinomatous 
transformation of a peptic ulcer as infre- 
quent and as being probably less than the 
incidence of 5 pei cent established by many 
pathologists, if only those cases are in- 
cluded m which there has been a long his- 
tory of gastric ulcer, where the tumor is 
limited to isolated foci or only one portion 
of the ulcer, and m which the base of the 
lesion is free of malignant infiltration 

ROENTGEN DIAGNOSIS OF 
MALIGNANT GASTRIC ULCER 

As a rule, the differential diagnosis of a 
benign from a malignant ulcer of the stom- 
ach should offer no difficulty When the 
ulceration is malignant, a number of fea- 
tures help m its recognition These are 
discussed in the following paragraphs 

1 In the presence of an ulcer of malig- 
nant character, there is apt to be an 
invasion of the near-by tissues, so that, 
roentgenologically, one may be able to 


demonstrate the presence of associated 
irregularities of contour of the neighboring 
wall, with an absence of peristaltic activity 
in this area Moreover, the diagnosis is 
simplified still further if there are irregu- 
larities of contour at some distance from 
the niche When the ulcer is benign, the 
lesser curvature to either side is intact and 
shows continual alteration of contour due 
to the persistence of peristaltic activity 
When the mucosal structure of the stomach 
is intact, this is in favor of the lesion’s being 
benign 

2 The niche of a malignant ulcer may 
be irregular in outline and at times of un- 
usual size However, neither the contour 
nor the size are reliable criteria , the extent 
of ulceration may be considerable, and yet 
the process may be benign 

3 When the niche, even though very 
large, has a fluid level capped by air (in the 
erect position), one may consider the lesion 
as benign Only with the rarest exceptions 
has an ulcer having this appearance ever 
been encountered that later proved to be 
malignant 

4 Another aid m differentiating a benign 
from a malignant lesion is the therapeutic 
test After medical management has been 
instituted, repeated roentgen observations 
may be made A diminution in the size of 
the niche, and particularly its complete dis- 
appearance, definitely favors the opinion 
that the ulcer is benign, although in rare 
instances this sign cannot be accepted as an 
absolute criterion If, however, there is no 
evidence of a residuum of the niche, no 
matter how small, and if peristalsis through 
this area is normal, one may feel quite safe 
in eliminating malignancy as a cause of the 
original niche This does not, of course, 
mean that if a niche fails to undergo retro- 
gressive change under medical management 
it IS necessarily malignant The reason for 
the failure to respond to conservative treat- 
ment may be the serious inflammatory 
pathology of the ulcer and the hard, un- 
yielding character of its wall Also, a small, 
cone-shaped deformity of the lesser curva- 
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lure of the stomach as i persistent residuum 
m the healing proce'-s may simpU mean 
that the ulcer, even though benign, has not 
undergone complete rcitilution and that the 
integritv of the wall has not been re 
established Similarlj , a straight, rigid line 
maj mark the <site of the original niche and 
ma> indicate onlv that a weakness m the 
wall IS pre ent although the primarj ulcer 
ating proce s was benign 

In rare instances, the niche of an ulcerat 
lOf, lesion that ultimatelj proves to be 
malignant maj apparcntlj undergo retro 
gressive changes even to the point of com 
plete and permanent disappearance of the 
radiologic evidence 

Rigler* in 1933 dc'cribcd a ca c m which 
carcinomatoiia tis ue grew into the ba«e of 
the ulcer, simulating healing and another 
ca«e in which the ulcer disappeared com 
plelelj, although the carcinoma was in 
creasing in size In this connection the 
report bv Palmer*' i» cvtremelv interesting 
He included m his paper the histologic 
appearance of a scar adjacent to a malig 
nant ulcer of the «tomach This «car had 
become completelv re-cpithclized with 
mucosa containing nests of tumor cells 
There was carcinomatous infiltration of the 
epithelial lajer, with neoplastic glands be 
neath the mu^ciilans mucosae The major 
lesion however (he malignant ulcer re 
mamed open and showed no attempt it 
epithelization 

Perhaps the cleare t example of such 
roentgen evidence of the disappearance of 
a niche of a malignant ulcer is portra\e<l 
bj Schindler and Gold*' The roentgeno 
gram m the first observation showed a niclie 
of the lesser curvature having the roentgen 
appearance of a benign lesion In the next 
observation there was a marked diminution 
in size and finallv there was apparentlv 
complete disappearance of every vestige of 
the original lesion Autopsj revealed a dif 
fusel} infiltrating carcinoma of the entire 
stomach with widespread metasia'scs An 
ulcer of the les<;er curvature was fixed to the 
pancreas The surface of the ulcer was 


lineil b> tumor tissue, and the ba«e showed 
extensue fibrosis The accompanving pho 
tomicrograph of a ‘section through the ulcer 
showed that not onlv had the floor of the 
ulcer become infiltrated with carcinoma but 
the gastric muco'a as well 

Mallorv ’ stated that in one ca«e in 
which roentgen examination showed a 
diminution in the size of the niche patho 
logic examination of the lesion showed the 
former ulcer crater to be completelv filled 
with carcinoma in situ 

Similarlv, Fusterman showed the waxing 
'*nd waning of a gastric niche as well as the 
disappearance of the ulcer and its recur 
rence under gastro copic control, onlv to 
find at operation that the le ion was an 
ulcerating adenocarcinoma * 

U Is hanlK ncces arv to emphasize the 
fact, before concluding that evidence of an 
ulcerating Ic'ion of the stomach has dis 
appeared, that an exacting technic is e«sen 
tial and that re examination should be 
made under the identical conditions cm 
ploved when the lesion was first demon 
strated This applies not onlv to the 
position of the patient relative to the ra\ 
but also as nearlv as possible to the quan 
titv of barium with which the stomach is 
filled 

^Iucosal studies and graded compression 
must also be an e sential part of the (ech 
me before it is assumed that all radiologic 
evidence of the original legion has disap 
pcared It must al o be remembered that 
food or mucoid material or a blood clot 
lodged in the crater mav prevent the en 
trance of barium for its visualization, and 
re examination mav be necessarv particu 
lari} if there is the slightest suspicion about 
the findings and if the} do not dovetail with 
the clinical manifestations It is ver} prob 
able that such a careful procedure in the 
corroborative examination of an ulcer pa 
tient will show that the complete di appear 
ance of ever} roentgen vestige of a lesion 
of malignant nature is extreme!} rare in 
deed and for practical purposes, does not 
vitiate the clinical significance of such evi 




Roentgen Oiagnosii of Mairgnant Gastric Ulcer 283 


J K. male, aqed 60 The patient ga\e a 1 
month histon of pain m the epigastrium and 
in both upper quadrants The pain was sharp 
in character and worse after food intake Oc 
casionallj, the pain radiated to the back He 
had had tarr> stools during the preceding 
week and had lost 25 pounds since the on'et 
Ph>sical examination of the abdomen re 
\ealed the sensation of a mass in the left 
upper quadrant At operation there was a 
large fungating carcinoma of the distal third 
of the stomach There were numerous pal 
pable nodes along the 1 sser curxature and 
several along the greater curvature There 
was a 'olitarv node palpable in the liver 
The report of the macroscopic examination 
was “Specimen consists of the distal portion 
of the stomach unopened and unfixed meas 
urmg about 15 cm in length A large hard 
mass is palpable on the lesser curvature The 
«erous coat at this point is sharplj indented 
and there are numerous adhesions A portion 
of the omentum is attached and this appears 
fine and nodular and is infiltrated with gnv 
tissue A small hard Ivmph node 1^5 cm in 
length is also found On opening the sneci 
men the mucosa contains two large deep 
seated smooth walled ulcerations measuring 


2 5 cm and 1 5 cm respectively These ulcers 
are situated in a thick bed of tumor tissue 
which extends from the mucosal surface 
through the entire thickness of the wall The 
rugal pattern of the mucosa at the margins of 
the growth is greatlj altered The tumor ex 
tends to the pvlonc ring but appears to end 
abruptly at that point The specimen in 
eludes the first centimeter of duodenal 
mucosa ” 

The microscopic examination revealed 
mucinous carcinoma of the stomach, with 
secondary carcinoma in the omentum and the 
regional Ij mph node 

Roenlgenographic examination (fig 201) 
revealed a rather irregularly outlined niche at 
the lesser curvature, pars pylonca The lesser 
curvature to either side appeared rigid par 
ticularly the area distal to the niche, giving a 
definite impression of infiltration It was on 
the basis of these findings that the preopera 
tive diagnosis was made of an ulcerating 
malignant lesion of the pars pylonca 

The significance of rigidity of the lesser 
curvature of the stomach to either side of 
(he niche is further illustrated by the next 
case 



Fig 201 Malignant gastric ulcer Note the ngiditv of the lesser 
curvature particularly m the region distal to the niche 
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Fig 202 (A, Lcjt) Malignant gastric ulcer Note that the lessei curvature to eitlier side 
of the niche, is indrawn and rigid (B, Right) Same patient Appearance of the resected 
specimen 



Y H , female, aged 52 The patient com- 
plained of progressive weakness for a period 
of 2 years, a weight loss of 34 pounds during 
the pieceding year and epigastric pain after 
meals On physical examination, the liver was 
palpable, but abdominal examination was 
otherwise negative Gastric anal 3 'sis showed 
normal acid values At operation, the surgeon 
stated that he found a large inflammatory 



Fig 203 Maiienant gastric ulcer 
Note the rigidit}’ and irrcgulariU' of the 
lesscr cuixatiire of the stomach distal to 
the niclie 


lesion at the lesser cuivature of the stomach 
A partial gastrectomy was done 

The pathologic diagnosis was ulcerative 
adenocarcinoma of the stomach 

Roentgen examination (Fig 202 A) re- 
vealed evidence of a niche of the lesser curva- 
ture at the junction of the pars pylorica and 
the pars media The lesser curvature, par- 
ticularljf that part proximal to the niche, was 
indrawn and rigid The impression was that 
of an ulcerating lesion that had produced in- 
filtration and stiffening of the lesser curvature 
proximal to it 

It was because of these findings that the 
ulcerating lesion was believed to be malig- 
nant Figure 202 B showed the gross ap- 
pearance of the resected ulcer 

In the following case there was consider- 
able distortion of the lesser curvature distal 
to the niche 

H J , female, aged 49 The patient gave a 
]-\'ear history' of occasional vomiting, weight 
loss of 40 pounds and epigastric soreness 
There was no blood in the vomitus or stool 
Plwsical examination of the abdomen was 
negative Gastric anahsis revealed a hy- 
peracidity 

Operation revealed an ulcer about 2 inches 
proximal to the pjdonis which almost corn- 
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pletelj encircled the stomach It measured 
nearly 1 inch in thickness in some places The 
surgeon did not consider the lesion to be 
malignant 

The pathologic examination was carcinoma 
of the stomach with •secondary carcinoma m a 
lymph node 

Roentgen examination {1 ig 203) showed 
a large niche of the lesser curvature, pars 
media The lesser curvature distal to the niche 
was indrawn and rigid jn appearance and did 
not distend in a rounded manner similar to 
the greater curvature opposite The ap 
pcarance was that of infiltration of the wall 
These findings pointed to the malignant 
nature of the ulcerating lesion As noted the 
diagnosis was confirmed by the pathologist, 
although the surgeon at operation did not 
consider the lesion to be malignant 

In addition to rigidity of the leaser curva 
ture, the fact that the niche docs, not project 
beyond it (as in the case of the tvpicil 
niche already described) but remains with 
in Its confines is suggestive of ulceration 
within a malignant lesion The diagnosis 
receives further support when the wall 
«urrounding the niche is wide, rigid and of 
irregular outline These features are illus 
trated by the following case 


C il , male, aged 66 During the preceding 
20 years, the patient had complained of gnaw 
mg epigastric pain occurring from 2 to 3 
hours after meals and occasionally relieved 
by food He remained well for a number of 
years, the last recurrence being 1 year before 
hospitalization During this time the pain 
again occurred from 2 to 3 hours after meals 
and frequently was relieved by food or soda 
The pain often occurred it night On two 
occasions he noticed tarry stools lasting for 
2 or 3 days He became progressively weaker 
and had lost 20 pounds m the preceding year 

Physical examination revealed an extremely 
pale, elderly male Examination of the ab 
domen disclosed an enlarged liver and the 
scar of a former herniotomy There was no 
palpable mass 

Operation revealed a large, indurated crater 
on the lesser curvature of the stomach m its 
distal third, measuring about 5 cm m 
diameter Its surface was covered by smooth, 
reddened mucosa, which was not friable 
There were some enlarged nodes along the 
greater curvature m the gastrocolic omentum 
I he liver was somewhat enlarged but smooth 
throughout A gastric resection was done 

The report of the macroscopic examination 
was as follows ‘ On opening the specimen a 
large, deep ulcer is seen on the lesser curva 
ture m the prepyloric region Its base is 
smooth, dense tissue On section, the tissue 
around the ulcer is denser and whiter and 





286 Gastric Ulcer 


about 0 5 cm thick, extending almost through 
the wall of tlie stomach The pylorus is small, 
stenotic and friable No nodes are found ” 

The microscopic examination was reported 
on as follows. “Sections show that the base 
of the ulcer and the underlying tissue through 
all layers of the stomach to the serosa are 
made up of a malignant tumor which consists 
of interlacing cords of polyhedral epithelial 
cells which have vesicular nuclei and large 
conspicuous nucleoli The edge of the ulcer 
shows abrupt transition into normal epi- 
thelium ” 

The diagnosis was undifferentiated carci- 
noma of the stomach 

The roentgen examination revealed the fol- 
lowing When the stomach was distended 
witli barium, there was no definite evidence 
of anj^ ulcerative lesion (Fig 204 A) The 
lesser curvature, pars pylonca, appeared 
rigid with a slight elevation at about its mid- 
portion In the mucosal relief study (Fig 
204 B) theie was an irregularly outlined, 
ovoid-shaped niche, separated from the rest 
of the stomach by a vide, irregular, trans- 
lucent zone These findings vere interpreted 
as representing ulceration within a new 
growth because of Uie following features 
(1) the irregular configuration of the ulcer- 
ated area represented by the niche, (2) the 
fact that the ulcer was witliin the confines 
of the stomach and did not project 
outwardly beyond the contour of the lesser 
curvature itself, (3) the wide zone of eleva- 
tion around the ulcer, representing the ir- 
regularly thickened, infiltrated wall of the 
new growth within vhich ulceration had de- 
veloped 


The importance of mucosal studies as an 
aid m determining the malignant nature 
of an ulcerating gastric lesion is further 
illustrated by the case tliat follows 

A W , male, aged 55. Following the repair 
of a stab wound m the left upper quadrant 
2J/^ years previously, which had nicked the 
gastric serosa, the patient complained of a 
soreness m the lower abdomen, which became 
a gnawing ache progressing in severity He 
had lost 25 pounds There was occasional 
vomiting but no blood Physical examination 
of the abdomen was essentially negative Gas- 
troscopy revealed a necrotizing ulceration of 
the pylorus with regional infiltration sugges- 
tive of carcinoma 

Operation revealed a “globular multiple 
tumor about lyi inches in diameter on the 
lesser curvature of the stomach, involving the 
serosa There were several glairy mucoid 
nodules in the center of the mass The gas- 
trohepatic ligament was filled with round, 
hard, shotty nodes, and the dome of the left 
lobe of the liver and the dome of the right 
lobe were studded with metastatic deposits 
of varying sizes ” 

The biopsy of a nodule removed from the 
liver revealed metastatic adenocarcinoma 

Roentgen examination with the stomach 
filled with barium (Fig 205 A) showed a 
small area of rigidity of the lesser cur\'ature 
at the junction of the pars pylonca and the 
pars media, without definite evidence of ulcer- 
ation The mucosal studjf (Fig 205 B) 
showed an irregularly outlined niche at the 
lesser curvature projecting within the lumen 
of the stomach The lesser curvature, both 



Fig 205 (A, ic/t) Malignant gastric ulcer The niche is not clearly seen (B, Right) 
Same patient Mucosal study, showing an irregularly outlined niche at the lesser curva- 
ture, projecting within the lumen of the stomach Note the distortion of the mucosa 
pattern 
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Fig 206 (A, Left) Malignant gastric ulcer (B, Right) Same patient Note the 
importance of mucosal studj m demonstrating the ulcerating lesion and the abnormalitj 
of the gastric folds 


proximal and distal to the niche, appeared 
rigid and there was ^ rather wide translucent 
zone extending acro«s the lumen of the stom 
ach from the lesser toward the greater curva 
ture There were several additional rounded 
translucent areas at the base of the niche 
There was also a wide defect of the greater 
curvature m the pars pjlorica The mucosal 
appearance, therefore, indicated a large ulcer 
ating lesion extending into the lumen of the 
stomach and surrounded bv abnormall> promi 
nent irregularlv outlined gastric folds The 
evidence weighed heaviK in favor of an 
ulceratin^ lesion, malignant m character 

The importance of mucosal studies is 
further illustrated b\ the next case 

S K. male aged 49 During the preceding 
6 months the patient had complained of pain 
in the epigastrium occurring shortl> after 
meals He was not relieved on an ulcer 
regimen During the 4 months before his ad 
mission to the hospital he had had tarry stools 
and occasional vomiting The pain finallj be 
came constant radiating to both sides and 
substernally He had lost 7 pounds Physical 
examination of the abdomen revealed an ill 
defined mass in the epigastrium Gastric 
analysis revealed essentiallv normal acid 
values 

Operation revealed a large tumor mass in 
filtrating the lesser curvature and the pjlonc 
portion of the stomach There were many 
P>loric nodes involved with tumor tissue The 
liver \\as studded with small hard whitish 


tumor masses ranging from ^ mm to 1 cm 
in diameter There was about oOO cc of thin 
yellowish fluid in the peritoneal cavity A 
biopsy of the liver was taken The path 
ologic diagnosis was papillary adenocarcin 
oma metastatic in the liver 

Roentgen examination (Fig 206 A) with 
the stomach distended with barium showed a 
small niche of the lesser curvature, pars 
media From this appearance alone it would 
have been difficult to state with assurance 
that the lesion was malignant With a thin 
layer of barium however (Fig 206 B), the 
destruction of the mucosa was well shown In 
addition there was a dense fairly well cir 
cumscribed intragastnc collection of barium 
hugging the lesser curvature pars media 
apparently due to an ulcerating lesion The 
fact that this region did not project out 
wardly from the lesser curvature was evidence 
indicating the malignant nature of the ulcer 
ating lesion in addition to the destruction of 
the mucosal folds The nichelike protection 
een in Figure 206 A was not noted m Figure 
?06 B apparentlv because the barium had 
fallen away from this region The preopera 
tive diagnosis was diffuse carcinoma of the 
stomach 

Some important features in the differen 
tial diagnosis between a malignant and a 
benign ulcer of the stomach may be noted 
in the following case 

O S , male aged 55 One y ear and 9 months 
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before admission to the hospital, the patient 
complained of pain in the epigastrium, occur- 
ring usually at 1 1 A M and 4pm, which was 
relieved by eating milk and crackers After 
2 weeks the pain disappeared, only to recur 
approximately one year later, at which time he 
noticed an extreme pallor From then on he 
had recurring episodes of epigastric pam re- 
lieved by food There was no vomiting, 
melena, or weight loss 

Physical examination of the abdomen re- 
vealed a moderately tender mass in the epi- 
gastrium The liver was irregular and extended 
4 fingers breadth below the costal margin 
Gastric analj^sis revealed an absence of free 
hydrochloric acid 

In the radiographic examination of the 
stomach, when filled with barium (Fig 
207 A), the niche exhibited the following 
significant features (1) it was large in size, 
(2) it was of irregular contour, (3) the lesser 
curvature to either side of the niche was rigid, 
particularly m the area distal to it This evi- 
dence of rigidity was stronglj'’ suggestive of 
infiltration of the wall from an invasive type 
of lesion The greater curvature of the stom- 
ach, pars media, was also irregular and gave 
further support to the assumption of an in- 
filtrative lesion 


The most significant findings as to the 
nature of the ulcerating lesion were in the 
mucosal pattern study (Fig 207 B) This ex- 
hibited irregularly lounded translucent areas, 
particularly in that portion of the stomach 
distal to the niche The rest of the mucosal 
pattern was also devoid of normal structural 
characteristics These findings were indicative 
of a widespread infiltrative process which had 
caused a destruction of the normal mucosal 
pattern Therefore, the diagnosis of malig- 
nant ulcer was based primarily on the evi- 
dence of rigidity of the lesser curvature, par- 
ticularly m that portion distal to the niche, 
as well as the abnormal mucosal pattern 

At operation there was a large hard mass 
involving the lesser curvature of the stomach 
almost up to the cardiac end, leaving only a 
1-inch border of normal gastric wall on the 
greater curvature The liver was completely 
filled with nodules of various sizes up to 5 cm 
The peritoneal cavity contained a considerable 
amount of free fluid 

Diagnosis Carcinoma of the stomach with 
metastases 

The significance of the roentgen findings in 
the diagnosis of malignant ulcer of the stom- 
ach therefore received complete pathologic 
confirmation 



Fig 207 Malignant ulcer of the stomach (A, Left) Appearance 
of the niche m the barium-distended stomach Note in particular 
rigidity of the lesser curvature distal to the niche and the irregularity 
of the greater curvature opposite (B, Right) Mucosal pattern, show- 
ing the destruction of the normal mucosal markings produced by the 
malignant lesion 
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Some of the technical details in\oI\e(l m 
the demonstration of a malignant ulcer, as 
well as the roentgen features which justifv 
the diagnosis are jlhistratcd b\ the follow 
mg case 

J S male, acetl aS, ga\e a 1 \ear histor\ 
of recurrent episodes of epigastric distress 
occurring about 2 hours after meals and at 
night The da\ before hospitalization he be 
came dizzj and \omited blood following 
which he fainted His son found him in a poo! 
of blood His Stools were black Physical 
examination of the abdomen was e scntialK 
negatixe The radiographic findings are of 
considerable interest In Figure 20S A, the 
stomach being completelx filled with barium, 
there is practicalU no exidence of am organic 
pathologj In Figure 20S B, with less barium 
an ulcerating lesion max be noted which was 
previouslj obscured Ihe ulcerating lesion has 
three major characteristics (1) it is intra 
luminal (2) it is of irregular configuration 
(3) it IS surrounded b\ an irrcgularlx outlined 
translucent area representing an infiltrated 
wall of the lesion separating it from the rest 
of the stomach Ba«ed on the e features a 
diagnosis of a malignant ulcer was made 
Operati\“ findings ‘ There was on the lesser 


curaaturc of the stomach about m its mid 
portion a palpable ulcerating lesion with ele 
\ated e<lges Ljmph nodes were palpable 
about the celiac axis Iso nodes were noted in 
the omentum \o nodes were palpable or 
MSible in the lixer The rest of the abdominal 
contents were negative to palpation ” A total 
gastrectomv with esophagojejunostomj was 
done 

Macroscopic examination “ About 8 
cm from the pxloric end on the lesser curxa 
lure there is a hard mass haxing a surface 
diameter of 5 cm , projecting into the lumen 
for a distance of approximateh 2 cm n 
diameter and 1 cm m depth a few small 
nodes arc present in the gastrohepatic hga 
nicnt ’ 

Microscopic examination showed “ a 
wildlj growing highlj anaplastic tumor of 
apparent mucosal origin invading all layers, 
including the serosa Gland formation is 
frequently seen T he tumor cells are also found 
m cords, nests and sheets a lymph node 
from the region of the celiac axis reveals in 
vasion by tumor 

Diagnosis “ \dcnocarcinoma of stomach 
Secondary carcinoma m Ivmph nodes said to 
be from gastrohepatic ligament and region of 
celiac axis 

Th*» efore this case shows how easily even 



Fig 208 Lc//) Malignant ulcer of the stomach not visualized 

because the stomach is distended with barium and the lesion is 
obscured thereby (B Right) With a thin layer of barium the 
roentgen features of the malignant ulcer may be seen readily Note 
Its intraluminal location the irregularity of its contour as well as 
the irregularlv outlined translucent band 'separating the lesion from 
the rest of the stomach representing the thickened infiltrated wall 
about the crater 
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a fairly large malignant ulcer may be ob- 
scured when the stomach is distended with 
barium It also illustrates those features upon 
which a diagnosis of malignancy was made 

The importance of mucosal pattern com- 
pression studies of the stomach in the dem- 
onstration of a malignant ulcer may be 
noted in the following case 

R B , female, aged 49 The patient gave 
a history of epigastric pain of 18 months’ dura- 
tion At first she responded to ulcer therapy, 
but later the pain became intractable to any 
form of treatment At one time a diagnosis 
of gallbladder disease was made elsewhere, 
and on the diet she was given she lost much 
weight However, at the time of my examina- 
tion, she had regained some weight Physical 
examination was essentially negative 

Roentgenographic examination of the stom- 
ach when distended with barium showed no 
recognizable evidence of organic pathology 
(Fig 209 A) During fluoroscopic examina- 
tion with manual compression some deformities 


of the pars media of the stomach were noted 
These abnormalities were fixed in the roent- 
genogram by means of spot-film compression 
technic (Fig 209 B) Note at this time the 
deformity of the lesser curvature proximal to 
an irregularly defined nichehke area Note 
also the irregularly rounded translucent areas 
which characterize the mucosal relief pattern 
of this segment of the stomach Based on these 
findings, a diagnosis of a malignant ulcerat- 
ing lesion was made, and prompt surgical in- 
tervention was advised 

At operation the surgeon stated that he 
found a gastric ulcer and did a very extensive 
subtotal gastrectomy Pathologic examination 
of the lesion revealed it to be a carcinoma 

Rapid increase in the size of a niche 
under medical observation may be sugges- 
tive of an expanding ulcerating lesion with- 
in a new growth This is illustrated by the 
case that follows* 

J. P., male, aged 43 The patient gave a 10- 
year history of episodes of indigestion 



Fig 209 (A, Left) Malignant ulcerating lesion of the pars media Note the 
absence of any deformity at this time to indicate its presence due to the fact 
that the stomach is completely distended with barium (B, Right) The crucial 
evidence of the presence of a malignant ulcerating lesion was obtained by spot- 
film compression technic, permitting visualization of the mucosal relief 
pattern Note the deformity of the lesser curvature proximal to the irregu- 
larly outlined niche, as well as the abnormality of the mucosal pattern of 
that segment of the stomach characterized by rather large irregularly out- 
lined translucent areas These deformities were interpreted as having been 
produced by malignant infiltration 



Roenfgen Diagnosis of Malignant Gastric Ulcer 291 



Fic 210 (\ ic//) 'Nlaliqnant gastric ulcer (B Same patient, 7 weeks later 

Note the small, cone shaped niche (C, Rif^ht) Four weeks after B Note the marked 
increase in the size of the niche 


During the preceding jear, ho\\e\er, he had 
developed ®e\ere epigastric pam, occurring 
from 4 to 5 hours after meals, radiating to 
the back and relieved by food and alkalies 
There was no nausea, vomiting or bleeding 
The patient had gained 15 pounds Phjsical 
examination was essentiallj negative except 
for tenderness in the epigastrium 
A subtotal gastrectomy was done, at which 
time the surgeon reported that there was an 
ulceratmg lesion on the lesser curvature of 
the stomach He suspected that he might be 
dealing with an early carcinoma No obvious 
metastases were present 
The macroscopic report was “Specimen 
received in Bouin s solution consists of a por 
tion of stomach which measures 10 x 7 x 
2 5 cm On the lesser curvature near the 
p>lorus IS a hard, irregular nodular mass 
about the size of a half dollar The rest of 
the serosa is smooth and glistening 
“On section, the following is revealed there 
IS an ulcer measuring 4 x 3 x 1 5 cm on the 
posterior portion of the stomach near the 
pylorus This ulcer has sloping edges Its 
floor IS ragged and nodular The wall of the 
lesser curvature and of the posterior portion 
of the stomach in that area is replaced b> 
dense white glistening tumor tissue The 
tumor mass extends into the serosa but it is 
covered by it and doesn’t extend further 
There are no nodes present on the exterior 
surface of the stomach The tumor infiltrates 
the entire wall and its surface is ulcerated 
The fundus is unmvolved 
The microscopic report was Sections 
through the stomach reveal an extensive in 
filtrating tumor mass This is widely ulcerated 
and has penetrated through from the mucosa 
to the serosa and the omental fat but in all 
cases it is capped by the latter The tumor 


mass is, in many places, contiguous with the 
epithelium of the muco‘'a The tumor is com 
posed of cells of varying sizes containing one 
or more eccentrically placed vesicular nuclei 
containing one or more nucleoli These cells 
are arranged m a tubular shape, for the most 
part They vary in staining properties Their 
growth IS wild and irregular Tbe tumor is 
heavily infiltrated with acute inflammatory 
cells The blood vessels show mtimal prolif 
eration and are congested and occasional 
hemorrhage into the tissue occurs The 
fundus of the stomach is unmvolved Along 
the edge of the tumor the tissue is infiltrated 
with chronic infiammatory cells The tumor 
m no portion reaches the plane of excision 
Diagnosis Adenocarcinoma of stomach, ul 
cerated " 

Roentgen examination showed the gradual 
increase m the degree of ulceration of the 
lesion At first (Fig 210 A), there was a slight 
elevation of the lesser curvature Seven weeks 
later, examination showed a small cone 
shaped niche in this region (Fig 210 B) The 
distal lesser curvature appeared rigid About 
4 weeks later examination (Fig 210 C) 
showed a marked increase m the size of the 
niche, which was now rounded in contour 
The distal lesser curvature again appeared 
rigid In a period of 11 weeks there was 
therefore, a marked increase m the size of the 
niche In addition the distal lesser curvature 
appeared rigid in the last two observations 
Failure to operate sooner was due entirely to 
the patient’s procrastination, operation hav 
ing been recommended to him because of the 
increasing seventy of the clinical manifesta 
tions and the exaggeration in size of the 
ulcerating lesion \\Tien examined at opera 
tion this proved to be an ulcerating adeno 
carcinoma 
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Location of a niche on the greater curva- 
ture of tlie stomach is strong presumptive 
evidence of the malignant nature of the 
lesion. Even in this location detailed study 
of the lesion may yield further evidence to 
substantiate the diagnosis This is illus- 
trated in the following case 

J D , male, aged 62 During the preceding 
3 months, the patient had complained of 
attacks of sharp, right upper-quadrant pain 
radiating substernally and toward the pre- 
cordium and to the back The pain lasted for 
about 1 hour and was not related to meals 
He had lost 30 pounds Physical examination 
of the abdomen disclosed an irregular, tender 
mass in the epigastrium 

Operation revealed a large ulcerating lesion 
of the greater curvature in the prepyloric re- 
gion A subtotal gastrectomy was done 

The pathologic diagnosis was carcinoma of 
the stomach 

Roentgen examination (Fig 211 A) re- 
vealed a flat niche of the greater curvature in 
the pyloric portion of the stomach The wall 
surrounding the niche was irregular in outline 
(Fig 211 B) Apart from the fact that this 
lesion was on the greater curvature, which in 
itself would favor a diagnosis of malignancy, 
the roentgen characteristics were such that 
even if these findings were present on the 
lesser curvature, the diagnosis of malignant 
ulcer would have been justified As an in- 
cidental finding, there was a diverticulum at 
the inner border of the second portion of the 
duodenum 


Exceptionally, a niche apparently pos- 
sessing the essential characteristics of a 
benign lesion surmounted by an air bubble 
proves on histologic study to be due to an 
underlying malignant process Such were 
the findings in the following case 

M B , male, aged 31 years This patient had 
been complaining for 2 years of pam occur- 
ring about 2 hours after meals, the pain was 
sharp and was relieved temporarily by soda 
and food There had been periodic remissions 
during which he was free from distress He 
had lost 48 pounds in the preceding year 
His stools at times were pitch-black Just 
prior to his admission to the hospital, he had 
had a sudden, severe attack of epigastric pain 
At the time of hospitalization, physical 
examination revealed generalized abdominal 
rigidity, with exquisite tenderness through- 
out, most marked m the epigastrium There 
was obliteration of liver dullness 
At operation, there was a 34-inch perfora- 
tion of an apparent gastric malignancy, which 
perforation was located on the anterior sur- 
face of the antrum The malignancy extended 
well up on the lesser curvature A piece of 
omentum was sutured at the site of the per- 
foration 

The autopsy report was “The prepyloric 
region of the lesser curvature of the stomach 
has an ovoid ulcer about 4 cm in diameter 
It has a perforation of 1 5 cm in diameter 
This is plugged by the omentum The floor 
of the ulcer has an eroded vessel ” 

The microscopic examination reported 



Fig 211 (A Lcjt) IMalignant ulcer of the greater curvature, pars 
pylonca (B, Right) Same patient The detailed characteristics of the 
niche are well shown In addition, there is a div’erticulum of the 
second portion of the duodenum 
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Sections resell a hrge crater m which the 
gastric mucosa is cntirelj absent with o\er 
hanging edges llie lloor has four ill defined 
zones (1) an intlammatora zone comiitmg 
of fibnn and poUmotphonuclear Icubocilcs 
(2) a zone of n<^rotic granulation tissue, (3) 
a zone of U\ing granulation tissue, (4) a zone 
of dense scar tissue 

‘ In the scar tissue forming the floor of the 
ulcer there are large, hiTrerchromatic, ana 
plastic cells arranged m masses and in single 
columns separated dense stroma Uiap 
no IS Ulcerocarcinoma of the stomach There 
are metastases to the nodes around the 
epiploic region Sections through one of these 
nodes show that the normal architecture is 
markedlj distorted There are broad sheets 
of fibrous li sue iniadcd b> large anaplastic 
cells with hjTierchromatic nuclei These are 
arranged in ma ses and in single columns with 
some glandular formations Diagnosis '^Icla 
static carcinoma ’ 

Roentgen examination made a few days 
prior to the perforation (Iig 212) showeil a 
large niche of the Ic «cr curxature at the 
junction of the pars pylorica and the pars 
media It was of smooth contour It contained 
a fluid level line surmounted b> a large air 
bubble The tes«er curvature of the stomach 
both proximal and distal to the niche was of 



Pre 212 Gas capped niche of a malig 
nant ulcer of the stomach (verified at 
autopsy ) 



Fig 213 (\ Le)t) Benign gastric ulcer with roentgenographic features simulating 
those of a malignant ulcerating lesion Note the defect of the lesser curxature proximal 
to the niche ordinanh indicative of associated infiltration of a malignant nature but in 

this case it was apparently the result of induration on an mflammitorv basis (B 
Right) The suspicion of malignancy in this case appeared to receive further support 
because of the elongated rounded translucent area in relation to the niche, which was 
interpreted as representing malignant infiltration of the wall of the ulcer This too 
in retrospect was evidently due to induration of inflammatory origin ’ ’ 
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smooth outline The diagnosis was large 
ulcer of the stomach, benign Because of the 
fluid level line and the air bubble above it, 
the lesion was considered to be of the per- 
forating type Three da3'^s later, acute per- 
foration occurred, which necessitated prompt 
surgical intervention The diagnosis of the 
malignant nature of the lesion was made at 
operation and on the basis of the findings 
at autops}^, with evidence of mahgnancjf, not 
onty in the ulcer itself but of metastatic in- 
vasion of a Ij'mph node 

While occasional!}' an ulcer having roent- 
gen characteristics of a benign lesion may 
actually prove to be malignant, the reverse 
may also be true An ulcer which roentgeno- 
logically simulates the defoi unties of a ma- 
lignant lesion may be found on pathologic 
examination to be benign 

Some of the great difficulties involved in 
a preoperative diagnosis as to the benign or 
the malignant nature of an ulcer are illus- 
trated by this case 

J S , male, aged 66 The patient had always 
been in good health until 3 months before 
hospitalization He then developed abdominal 
pain, usually occurring about 4 hours after 
meals The pain rvas not relieved b}' food or 
medication There was no vomiting He 
noticed tarry stools at times He lost 30 
pounds during that period The night before 
admission to the hospital he suddenly became 
unconscious This lasted for about 30 minutes 
On regaining consciousness he complained of 
generalized abdominal cramps 

Physical examination of the abdomen was 
essentially negative There w'as no evidence 
of hemorrhage or of a cerebral vascular acci- 
dent 

Roentgenographic examination show'ed evi- 
dence of an ulcerative lesion In Figure 213 A 
one may note not only the niche of the lesser 
curvature, pars media, but also a rigid in- 
drawung of the lesser curvature proximal to 
the niche Because of this evidence I con- 


sidered the ulcerating lesion to be malignant 
This opinion w'as further reinforced by the 
evidence in Figure 213 B in w'hich there is an 
elongated rather wade area of translucency in 
relation to the niche This w'as interpreted as 
being due to an irregular infiltrated wall sur- 
rounding the ulcer Operation, however, re- 
vealed what W'as apparently a benign ulcer of 
the pars media of the stomach on the lesser 
curvature extending posteriorly Examination 
of the liver revealed no evidence of metastases, 
nor W'as there any evidence of carcinoma else- 
w here A subtotal gastrectomy was done 

“The ulcerated region of the lesser cum- 
ture W'as found to be adherent posteriorly, and 
m dissecting this it w'as necessary to leave the 
base of the ulcer which was stuck dow'n pos- 
teriorly to the base of the transverse meso- 
colon This left a small hole in the stomach, 
measuring approximately 1 cm in diameter 
Around the base of the ulcer which was left 
in the transverse mesocolon there was an area 
of induration about 6 cm in diameter but this 
did not appear to be carcinomatous ” 

Pathologic diagnosis Chronic ulcer of the 
stomach 

The only w'ay in w'hich it seems possible to 
reconcile the roentgenographic findings in this 
case w'lth the diagnosis of a benign ulcer is to 
assume that the roentgen deformities were due 
to the gross inflammatory patholog}' which 
transfixed the ulcer posteriorly to the base of 
the transverse mesocolon It is also notew'orthy 
that there w'as an area of induration in the 
transverse mesocolon at the site of the adher- 
ent ulcer W'hich measured about 6 cm in diam- 
eter The fixation of the ulcer to the transverse 
mesocolon, and apparently the wide area of 
induration of the tissues around it were re- 
sponsible for the unusual roentgen features 
W'hich so closely mimicked those found m 
malignant ulceration Such close simulation, 
in the case of a benign ulcer, of the roentgen 
features of a malignant ulcerating lesion as 
noted in this case is not common It is also 
notew'orthy that this w'as a case of a benign 
ulcer W'hich masqueraded as a malignant lesion 
and not the reverse 
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Diverticula of the Stomach 


The earliest reference to a gastric diver 
ticulum was that by Helmont* Emil 
Hirsch in 1903 de'^cribed a di\ erticulum 
of the cardia of the stomach which he had 
noted 2 jcars previouslj at autopsy He 
commented on the fact that the Cj^g shaped 
sac, of a depth of 4 5 cm , showed no scars 
or defects in the mucosa and that the serosa 
was smooth m character Up to the time of 
the publication of his paper, Hirsch re 
corded onl> 14 ca«cs of gastric diverticula 
in the literature including his own case 

Gastric diverticula are of comparaU\el> 
rare occurrence, as shown not onl> in our 
own personal experience at Bellevue Hos 
pital, but al«Q in the records of other large 
clinics * 

There are two regions that are particu 
larly favored in the development of gastric 
di\ erticula the cardiac area and the p> lone 
end of the stomach Tht site of predilection 
for their development is on the posterior 
"all of the stomach near the lesser curva 
lure just below the level of the entrance of 
the esophagus In isolated instances thev 
have originated from the anterior wall of 
the stomach near the lesser curvature, pars 
cardia^ and on the greater curvature of the 
cardiac portion of the stomach ® 

The wall of the diverticulum as a rule, is 
made up of all the layers of the stomadi 
In some cases the mucosa is apt to be fhin 
and atrophic and the muscular lajer poorly 
developed or completely absent 

The theory of the embryologic origin of 
diverticula at the cardia is supported by the 
following facts First, the presence of diver 
licula during embrjonic development Thus 
Schwalbe* described a small saccular ap 


pendage on the posterior surface of the 
cardia m the embryonic stomach, which he 
described as diverticulum fundi" or “di 
verticulum ventnculi ” He believed that the 
developmental history accounted for the 
persistence of such gastric diverticula in the 
adult Another reason m support of the 
embryologic theorv is the fact that such 
diverticula are found in the stomach of the 
hog and certain primates ^ 

That a gastric diverticulum ma> be pres 
ent in the newborn is shown by Sinclair,® 
who reported a congenital diverticulum of 
the stomach removed at operation m an 
infant 4 months old Microscopic examina 
tion showed that it had a structure identical 
with that of the stomach Symptoms neces 
sitating operation bad resulted from con 
striction of the pedicle by the transverse 
mesocolon through which the diverticulum 
had passed Sir Arthur Keith m comment 
ing on the case, stated that he entertained 
no doubt regarding its origin from the 
stomach and its congenital nature He be 
lieved that the diverticulum originated 
from the dorsal border of the stomach 
during the second month of embryologic 
development 

Ogur and Kolarsicl reported a case of a 
gastric diverticulum in a newborn con 
firmed at autopsy Thev also stated that 
Giles (1931) found a gastric diverticulum 
in a 7 year old girl Hess and Saphir (1935) 
discovered a gastric diverticulum as an in 
cidental finding m an autopsy of a 3 vear 
old girl Tonelh (1948) described two such 
cases, one m a 16 month old bov and an 
other in a 6y month old girl 
Strong evidence is present to indicate 
297 
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that, in many cases, at least diverticula at 
the cardia are not congenital but acquired 
and are the result of increased pulsion due 
to mechanical factors 
The reason for the presence of an area of 
diminished resistence at the cardiac end of 
the stomach is explained on the basis of the 
following anatomic factors At the dorsal 
wall of the pars cardia, there is a division 
of the longitudinal muscle fibers One of 
these divisions passes to the greater curva- 
ture , the other passes along the lesser 
curvature The circular muscle fibers, well 
developed at the pylorus, become struc- 
turally deficient at the cardia The oblique 
fibers are also thinned out at the cardiac 
region of the stomach The weakness of 
this area is further exaggerated by the fact 
that important blood vessels reach the 
stomach through this region Moreover, it 
IS precisely tins area of the stomach that i'; 
subjected to considerable pressuie by food 
entering at this point All these factors 
combine in leading to the development of 
a herniation of the gastric tissue in this 


region of anatomically diminished resist- 
ance subjected to increased intragastric 
pressure 

Diverticula at the pylorus may also be 
congenital or acquired The congenital 
origin of some of these diverticula is sug- 
gested by the finding of pancreatic tissue 
within them Thus Falconer^® found a 
diverticulum arising from the greater 
curvature border of the pyloric canal The 
diverticulum was found to contain pancre- 
atic tissue 

Vigi and Gamberini” in the examination 
of a 4-year-old child at autopsy found an 
aberrant pancreatic nodule in the sub- 
mucosal layer of a diverticulum of the 
stomach 

Another factor in the production of a 
gastric diverticulum is illustrated by Sand- 
strom’s case 

The diverticulum, irregularly outlined 
and narrowed in appearance, originated on 
the greater curvature at the pyloric end of 
the stomach The roentgen diagnosis had 
been that of ulceration with surrounding 



Fig 214 Diverticulum of the stomach, showing 
the narrow neck 
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infiltration At operation, a tumor was 
palpable, ^^hlch was rejected \Mien the 
specimen was opened it was found to con 
Sbt of a diverticularlike canal lined with 
gastric mucosa and surrounded bj i tumor 
like h\’perplasia of glands 

ROENTGEN DIVGNOSIS 

The roentgen diagnosis of a gastric di\er 
ticulum IS based on the following features 

1 The location is characteristic m the 
vast majontj of cases, the diverticulum 
originating on the posterior wall near the 
lesser curvature, high up in the cardiac 
region of the stomach 

2 The diverticulum is perfecllj smooth 
m outline, resembling in appearance diver 
ticula eNewhere in the alimentar> tract 

3 Particularlv significant is the demon 
stration of a narrow neck of smooth deline 
ation communicating with the «tomach, 
commonlj noted as a characteristic of 
diverticula generallj In rare instances the 
neck ma> be wide 

4 In the erect position the diverticulum 



will often show a fluid level capped bv air, 
looking like a miniature gastric air bubble 

5 Strands of normal muco«a may be 
«een entering the diverticulum from the 
stomach 

6 In those cases of gastric diverticulum 
in which the neck is markedlj narrowed, 
barium ma> be retained in the pouch at 
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24 hours, long after the rest of the stomach 
Itself has emptied m a normal manner 
The characteristic location and the 



Fig 217 (A Top) Diverticulum of 
the stomach (indicated b\' the upper 
arrow) The lover arrov points to a 
deformit}’^ produced a carcinoma of 
the pylorus (B Bottom) Same patient 
Anatomic appearance of the divertic- 
ulum 


t 3 ^pical appearance of diverticula generally 
help to differentiate a diverticulum from 
the niche of a gastric ulcer 

Ilhistrative Cases The following are 
examples of diverticula of the stomach In 
Figures 214 and 215, note the diverticulum 
originating from the usual region of the 
stomach, high up in the pars cardia The 
neck communicates between the diverticu- 
lum and the stomach 

In the erect position, the smooth^ out- 
lined diverticulum high up in the cardia 
has a sharpl}’’ outlined fluid-level line, above 
which is the air bubble, similar to a minia- 
ture gastric air bubble 

J L, aged 50 (Fig 216) This patient’s 
mam complaint was of cough and loss of 
weight for a period of 7 months Roentgen ex- 
amination of the lungs showed productive 
caseous lesions of both apices Other tlian the 
findings in the examination of the chest phjs- 
ical examination was essentialh'^ negative 

In support of the possibility of a trau- 
matic origin in the development of the 
gastric diverticulum, is the history of cough 
of long duration in an individual with active 
tuberculosis A herniation of gastric tissue 
ma)^ have thereb}’^ resulted at an area of the 
stomacli of diminished resistance This ex- 
planation. however must be viewed witli 
considerable caution, since, although pul- 
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monary tuberculosis is a common disease, 
diverticula of the stomach are compara 
lively rare 

A diverticulum of the stomach confirmed 
at autopsy is described in the following 


J W , male, aged 63 During the preceding 
4 months before his admission to the hospital, 
the patient complained of sharp pain in the 
epigastrium, usually after meals and some 
what relieved by powders No masses were 
palpable on abdominal examination Gastro 
scopic examination revealed an infiltrating 
lesion of the pars pylorica Some submucosal 
infiltrating nodules were also seen At opera 
tion, a large, hard mass was found at the 
lesser curvature of the stomach, pars pjlorica 

Pathologic examination revealed adenocar 
cinoma of the stomach, with metastases to 
the regional lymph nodes Nothing was stated 
about a diverticulum’s being noted at the 
time of operation 

The autopsj report was as follows “There 
IS a diverticulum about 1 5 cm in diameter 
on the posterior wall of the cardiac portion of 


the stomach The stoma of the gastrojejunos 
tomy IS adequate ” 

Roentgen examination (Fig 217 A) re 
vealed a marked deformitj of the pars 
pylorica, with a large defect of the greater 
curvature border In addition, there was a 
saccular area originating from the posterior 
wall of the pars cardia and projecting from 
the lesser curvature in this region because of 
the position of the patient (marked first 
oblique position) Both the carcinoma of the 
pylorus and a diverticulum of the pars cardia 
were diagnosed preoperatuely The carcinoma 
was found at operation, but the diverticulum 
was overlooked at that time The autopsy, 
however, revealed the diverticulum on the 
posterior wall of the cardiac portion of the 
stomach Figure 217 B is a drawing of the 
diverticulum 

The diverticulum may be outlined by air, 
as m the case of C JIc, which was previ 
ously described m connection with malig 
nant gastric ulcer (See Fig 204 A and B ) 
During the roentgen examination (Fig 
218 A) It was discovered that there wis a 






Fig 218 (-^ Left) Diverticulum of the stomach outlined by air (upper arrow) 
Note also the malignant gastric ulcer (lower arrow) which was prevaoush described 
(see Fig 204 A and B) (B Rig/it) Same patient Anatomic appearance of the 
diverticulum 
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24 hours, long after the rest of the stomach 
Itself has emptied in a normal manner 
The characteristic location and the 



Fig 217 (A, Top) Diverticulum of 
the stomach (indicated b}' the upper 
arrow) The lower arrow points to a 
deformity produced a carcinoma of 
the pylorus (B, Bottom) Same patient 
Anatomic appearance of the divertic- 
ulum 


typical appearance of diverticula generally 
help to differentiate a diverticulum from 
the niche of a gastric ulcer 
llhtsU ative Cases The following are 
examples of diverticula of the stomach In 
Figures 214 and 215, note the diverticulum 
originating from the usual region of the 
stomach, high up in the pars cardia The 
neck communicates between the diverticu- 
lum and the stomach 

In the erect position, the smoothly out- 
lined diverticulum high up m the cardia 
has a sharply outlined huid-level line, above 
which IS the air bubble, similar to a minia- 
ture gastric air bubble 

J L, aged 50 (Fig 216) This patient’s 
main complaint was of cough and loss of 
weight for a period of 7 months Roentgen ex- 
amination of the lungs showed productive 
caseous lesions of both apices Other than the 
findings in the examination of the chest, phys- 
ical examination was essentially negative 

In support of the possibility of a trau- 
matic origin m the development of the 
gastric diverticulum, is the history of cough 
of long duration in an individual with active 
tuberculosis. A herniation of gastric tissue 
may have thereby resulted at an area of the 
stomach of diminished resistance This ex- 
planation, however, must be viewed with 
considerable caution, since, although pul- 
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monary tuberculosis is a common disease, 
diverticula of the stomach are compara 
tivel> rare 

A diverticulum of the stomach confirmed 
at autopsy is described in the following 


J W , male, aged 63 During the preceding 
4 months before his admission to the hospital, 
the patient complained of sharp pam m the 
epigastrium, usually after meals and some 
what relieved by powders No masses were 
palpable on abdominal examination Gastro 
scopic examination revealed an infiltrating 
lesion of the pars pylonca Some submucosal 
infiltrating nodules were also seen At opera 
tion, a large, hard mass was found at the 
lesser curvature of the stomach, pars p>lorica 

Pathologic examination revealed adenocar 
cinoma of the stomach, with metastases to 
the regional Ijmph nodes Nothing was stated 
about a diverticulum’s being noted at the 
time of operation 

The autopsy report was as follows “There 
IS a diverticulum about 1 5 cm m diameter 
on the posterior wall of the cardiac portion of 


the stomach The stoma of the gastrojejunos 
tomy IS adequate ” 

Roentgen examination (Iig 217 A) re 
\ealed a marked deformity of the pars 
pylonca, with a large defect of the greater 
curvature border In addition, there was a 
saccular area originating from the posterior 
wall of the pars cardia and projecting from 
the lesser curvature in this region because of 
the position of the patient (marked first 
oblique position) Both the carcinoma of the 
pylorus and a diverticulum of the pars cardia 
were diagnosed prcoperativelj The carcinoma 
was found at operation, but the diverticulum 
was overlooked at that time The autopsy, 
however, revealed the diverticulum on the 
posterior wall of the cardiac portion of the 
stomach Figure 217 B is a drawing of the 
diverticulum 

The diverticulum may be outlined by air, 
as m the case of C Me, which was previ 
ouslj described in connection with malig 
nanl gastric ulcer (See Fig 204 A and B ) 
During the roentgen examination (Fig 
218 A) It was discovered that there was a 
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Fic 218 (\ Lejt) Diverticulum of the stomach outlined bv air (upper arrow) 
Note also the malignant gastric ulcer (lower arrow) which was prexioush described 
(see Fig 204 \ and B) (B Right) Same patient Anatomic appearance of the 
diverticulum 
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Fig 219 Spot film of a divci liculiim 
ot Ihe c.irtliac jKiition of the stomach 
(confirmed siiigically). 


lounded, sacciilai aica in the pais cardia, 
outlined by an, which was inlcipretcd as 
being due to a diveiticulum At opeiation, 
the diverticulum was not discovered At 


.lulopsy, however, an opportunity presented 
Itself of caiefully studying the remaining 
pot don of the stomach and the diverticu- 
lum w.is then found (Fig 218 B) 

A sjtot film of a surgic.illy confirmed di- 
veiticulum of the cardi.ic portion of the 
stomach is il!u''li<ilcd by I-igure 219 (A G, 
female, .iged 4S) The patient gave a 14- 
yeai history of rccuirent episodes of pain, 
mainl) in the b.ick .ind the substernal re- 
gion Occasionally, the pain woke her from 
sleep during the night She stated that she 
felt quite comfortable, provided that she 
(ontinued on .m ulcer regimen However, 
because of the persistent recurrences, her 
brothel, a physician, arranged for an opera- 
tion, which confirmed the diagnosis of a 
diverticulum on the posterior wall of the 
stomach This was easily exposed and com- 
pletely exciscfl 'J here was no evidence of 
ulcer Xeithei gross nor microscopic exaini- 
n.ition showed anj evidence of pathology 
in the excised diverticulum 
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Benign Tumors of the Stomach 


INCIDINCE \\D T'iPES 

The following amUsis indicates the fre 
quencj of benign tumors of the stomach 
at Bellevue Hospital 

From 1915 to 1938 there were 21026 
autopsies Among the«e there were 76 case^ 
of benign tumor of the stomach In addi 
lion, during the course of operation, 28 
cases of benign tumor were found, either 
during operation for such a condition or 
incidental to gastric surgerj for other rea 
sons Thus there have been a total of 104 
casts of benign tumor of the stomach dur 
mg this period Of the 76 cases of benign 
tumor of the stomach found at aiitops> 
llie classification is as follows 


1 Polyps 31 

(a) multiple 16 

(b) solitary 15 

2 Papillomas 8 

5 Fibromas 20 

(a) simple fibromas 15 

(b) fibromjomas 5 

(c) fibroadenomas 1 

(d) fibroleiomyomas 1 

(e) fibrolipomas 1 

•I "Mvomas 5 

(a) solitary 4 

(b) multiple 1 

5 Adenomas 8 

6 Leiomyomas 4 


Of the 31 polyps, 5 having the gross 
characteristics of a benign polvTJ 'ihowed 
carcinomatous degeneration This was 
found only on microscopic section Among 
the adenomas there was one with carci 
nomatous degt neration One leiomy oma was 
associated with malignancy There was a 
question however as to whether it was a 
case of carcinomatous degeneration at the 
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base of the leiomvomi or a carcinoma of 
the stomach with an independent leio 
mvoma Of the 28 benign tumors found 
at operation, 12 were studied micro 
scopically There were 6 polyps, 2 
leiomvomas, 1 hemangioendothelioma, 2 
fibromas and 1 fibromvoma Of the ca<es 
found at autopsy, in only 1 instance of a 
poUp of the stomach was there also a sob 
tarv polvp of the colon 

Apparently, benign tumors of the stom 
ach may be of even greater frequenev than 
is. indicated bv our own figures, since many 
of the small benign tumors are clinically 
silent and therefore may escape detection 
during life 

An excellent description of polyps of the 
stomach with reproductions of their palho 
logic appearance is to be found in the work 
of Cruvcilhier* In Figure 2 (Plate 2) of 
his work there is a remarkable drawing of 
polyposis of the stomach A large number 
of polyps of various forms and sizes may 
bt seen Several are situated at the cardiac 
end and one in the pyloric region Those in 
the incipient stage are not pedunculated 
In the larger ones, pedicles are present, the 
length of the pedicle being proportionate 
to the weight of the growth The largest 
of the poKps are bifurcated and lobular 
and in ^ome of these examination revealed 
the characteristics of carcinoma 

Gastric poly ps mav assume enormous 
size In rare instances they mav extend 
externally from the greater curvature of 
the stomach* and occasionally may be asso 
ciated with polyps ehewhere in the in 
testmal tract as in several of our ca es at 
Bellevue Hospital and as was originally de 
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Fig 219 Spot film of a diverticulum 
of the cardiac portion of the stomach 
(confirmed surgically) 


rounded, saccular area in the pars cardia, 
outlined by air, which was interpreted as 
being due to a diveiticulum At operation, 
the diverticulum was not discovered At 


autopsy, however, an opportunity presented 
Itself of caiefully studying the remaining 
portion of the stomach and the diverticu- 
lum was then found (Fig 218 B) 

A spot film of a surgically confirmed di- 
verticulum of the cardiac portion of the 
stomach is illustrated by Figure 219 (A G, 
female, aged 43) The patient gave a 14- 
3 'eai history of recurrent episodes of pam, 
mainly in the back and the substernal re- 
gion Occasionally, the pain woke her from 
sleep during the night She stated that she 
felt quite comfortable, provided that she 
continued on an ulcer regimen However, 
because of the persistent recurrences, her 
brother, a physician, arranged for an opera- 
tion, which confirmed the diagnosis of a 
diverticulum on the posterior wall of the 
stomach This was easily exposed and com- 
pletely excised There was no evidence of 
ulcer Neither gross nor microscopic exami- 
nation showed any evidence of pathology 
in the excised diverticulum 
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Benign Tumors of the Stomach 


iNCini \ci \\n T\ri s 

The following nmUsis indicntcs the fre 
qucnc\ of benign tumors of the ^tonneh 
at ncllcNue Ho pitil 

1 rom 1915 to 193S there wtrt 21 0’6 
autop^ie*? \mong these there were 76 ciscs 
of benign tumor of the stomach In a<l<li 
tion, during the cour c of operation, 2S 
cases of benign tumor were found either 
during operition for such a condition or 
incidental to ga trie surfers for other roa 
sons Thu' there have licin a total of 104 
cases of benign tumor of the stomach <liir 
ing this period Of the 76 cases of benign 
tumor of the stomacli found at atitopsa 
the classification is is follows 


1 Iol>'ps M 

(a) multiple 16 

(b) sohtar> la 

2 Papillomas 

3 Fibromas 20 

(a) simple fibromas la 

(b) fibromjomas s 

(c) fibroadenomas 1 

(d) fibroleiomjomas 1 

(e) fibrolipomas I 

4 Mjomas 5 

(a) solitary 4 

(b) multiple I 

a Adenomas S 

6 Leiomyomas 4 


Of the 31 poljTis 5 basing the gross 
characteristics of a benign polvp showed 
carcinomatous degeneration Thi> was 
found only on microscopic section Among 
the adenomas there was one with carci 
nomatous degeneration One leiomyoma was 
associated with mabgnanc\ There %vas a 
question however as to whether it was a 
case of carcinomatous degeneration at the 


Inse of the Iciomvoma or a carcinoma of 
the stomach with an independent leio 
mvonn Of the 2S benign tumors found 
at operation 12 were studied micro 
scopicalh There were 6 polyps, 2 
Iciomvomas, I hemangioendothelioma, 2 
fibromas and 1 fibromvoma Of the cases 
found at autopsv , in onh I instance of a 
polvp of the stomach was there aNo a soli 
larv polyp of the colon 

\pparcntK, benign lumor«> of the stom 
ach mav be of even greater frequency than 
I' indicateil b\ our own figures since many 
of the small benign tumors are clinicallv 
silent and tlurefore mav escape detection 
iluring life 

\n ewllent description of polyps of the 
stomach with reproductions of their patho 
logic appearance is to be found m the work 
of Cruvcilhier* In I igure 2 (Plate 2) of 
his work tlicre is a remarkable drawing of 
polyposis of the stomach A large number 
of polvps of various forms and sizes may 
be seen Several arc situated at the cardiac 
end and one in the pvloric region Those in 
the incipient sta^e arc not pedunculated 
In the larger ones pedicles are present the 
length of the pedicle being proportionate 
to the weight of the growth The largest 
of the polyps are bifurcated and lobular 
and in some of these examination revealed 
the characteristics of carcinoma 

Gastric polvps may assume enormous 
sire In rare instances they mav extend 
externally from the greater curvature of 
the stomach* and occasionally may be asso 
ciated with polvps eLewhere in the in 
testinal tract as in several of our cases at 
Bellevue Hospital and as was originally de 
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scribed by Collier^ and Verse ^ The tend- 
ency to malignant degeneration of such 
polyps was emphasized by Cruveilhier 

A fundamental work on the subject was 
that of Menetrier,® who divided adenoma- 
tous alterations of the gastric glands as oc- 
curring either in the form of circumscribed 
tumors as polyps of the stomach (“poly- 
adenomes polypeux”) or in the form of 
circumscribed or diffuse hypertrophic 
plaques (“polyadenomes en nappe”). He 
described the transition from irritation of 
the glandular epithelium through the 
stage of adenomatous hypertrophy and its 
final eventuation into carcinoma Under 
“polyadenomes polypeux,” Menetrier re- 
ferred to the discrete variety of polyp 
Under “polyadenomes en nappe,” he in- 
cluded polyps arising from a single plaque 
and so arranged as to resemble the convo- 
lutions of the brain (Briquet) He regarded 
the latter rare form of polyposis as having 
the same pathologic background as the 
more common discrete, occasionally mul- 
tiple, type of lesion 

Other important gastric tumors are 
myomas, which may be pedunculated or 
intramural They are lounded, usually 
single, and originate from the muscular 
layer They may show considerable varia- 
tion in size Fibromas may be globular or 
club-shaped Lipomas are much rarer, they 
arise from the submucosa and may project 
into the stomach in the manner of polyps 
Intragastric tumors may occur due to aber- 
rant pancreas' and cysts (Fenwick and Fen- 
wick) 

A nodule of aberrant pancreatic tissue 
may produce a small, rounded translucent 
area within the confines of the stomach hav- 
ing the roentgenologic appearance of a 
polyp ® 

Although the aberrant pancreatic nodule 
m the stomach usually appears as a small, 
sharply defined translucent area in the py- 
lorus, at times it may manifest itself in 
unusual ways It may produce an intra- 
luminal deformity of considerable size, as it 
did in the pathologically confirmed case re- 


ported by von Keiser^^ in which the aber- 
rant pancreatic mass had undergone cystic 
degeneration 

An aberrant pancreatic mass may also be 
present within the wall of the stomach and 
produce a rigid deformity simulating malig- 
nant new growth From this standpoint 
Lapidari’s^^ observations are of consider- 
able interest The patient, an Italian male, 
aged SO, gave a 3 -year history of pain which 
occurred from 3 to 4 hours after eating, it 
was relieved by food In the roentgeno- 
graphic examination the prepyloric antral 
region appeared to be slightly narrowed, 
irregular and rigid Extending from the 
greater curvature of the pyloric antrum was 
a fine canalicular extension well outlined by 
barium He concluded that the deformity 
ivas due to neoplastic infiltration, and a 
resection was done Operation revealed a 
small soft nodule, cone-shaped, about the 
size of a small cherry, situated in the pre- 
pyloric region toward the posterior portion 
of the greater curvature of the stomach 
The serosa covering the nodule was intact 
and normal in appearance Gross section of 
the nodule revealed on its gastric mucosal 
surface a small craterhke depression in the 
center of which was a filiform duct Histo- 
logic section revealed pancreatic exocrine 
tissue below' the gastric mucosa with the 
small filiform tract in its center, opening 
into the stomach and in turn draining small 
excretory ducts running into the pancreatic 
tissue There was an associated hypertrophy 
of the tunica muscularis of the stomach 
The duct was surrounded by Brunner’s 
glands The tissue was normal in appear- 
ance and definitely not neoplastic in nature 
It was the small filiform duct which when 
filled with barium had given the appearance 
of a fine canaliculus m the roentgenogram 
Lapidan in this thoroughly documented 
study not only showed that an aberrant 
pancreas may produce a deformity of the 
pylorus simulating that of malignant inva- 
sion but he also called attention to the 
roentgen demonstration of the filiform duct, 
the potential diagnostic significance of 
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which was understood onl> on the basis 
of pathologic study of the resected lesion 
A crater in an aberrant pancreatic tumor 
of the stomach ina> be in the form of an 
umbihcation without actual ulceration, and 
the entire tumor, including the central de 
pre-'Sion, ma\ be co\ered b\ normal gastric 
mucosa This characteristic had been ob 
'erved bv a number of authors but was 
particular!) emphasized bj Hcnner ' In the 
fi\e cases which he described this central 
crater appearing like a pseudodiverticulum 
had a depth which varied from OS cm to 
1 cm to about the level of the boundary 
between the mucosa and the submucosa In 
the submucosal connective tissue beneath 
thee pouches was well differentiated pan 
creatic tissue with ductlike structures The 
duct arrangement was haphazard, but in 
«ome ca«es the ducts appeared to join the 
gastric mucosal glands in the depths of the 
pseudodivcrticula As Benner pointed out, 
the formation of the crater may be the re 
*ult of traction produced b\ the pancreatic 
nodule upon the overlving mucosa 
Therefore an intramural nodule with a 
p^eudodiverliculum might be strongly sug 
gestive anatomically of aberrant pancreas 
However, as valuable as this characteristic 
might be m the examination of the gross 
lesion if barium were trapped in this urn 
hiiication, appearing as a niche in the roent 
genogram it would not be helpful in differ 
entiating the tumor from other new growths 
"hich tend to form craters Suggestive 
roentgen evidence which might aid in the 
diagnosis of a pancreatic tumor would be 
the demonstration of a filiform ductlike 
structure within the mass which communi 
catecl with the stomach as in the case de 
scribed by Lapidari Lmbilication in a 
pancreatic nodule in the stomach is well 
illustrated by the gross appearance and the 
microscopic section in the case reported by 
Joyeux Guibert and Guenier'® as well as in 
the contribution by Littner and Kirsh*®-* 
An aberrant pancreatic nodule may be a 
cause of pyloric obstruction and ulceration ^ 
Carcinoid tumors of the stomach may 


show only ns an intraluminnl area of trans 
lucenry roentgenologically indistinguish 
able from n polypoid lesion benign or ma 
lignarit In the case dC'Cribed bv \\ irts and 
Breckenbridge’" the gastric deformity simu 
lated that of a malignant adenoma The 
diagnosis of carcinoid was based entirely 
on histologic study Actually , the malignant 
nature of the lesion was indicated by the 
fact that metasta«es were found in 5 of 11 
sections of lymph nodes 

The nature of the carcinoid tumor will be 
described more fully later in the discussion 
of tumors of the duodenum 

An anatomic feature of importance radio 
logically and clinically is the fact that be 
nign tumors of the stomach not infrequently 
show evidence of ulceration which mav 
lead to a slow but persistent seepage of 
blood or actual massive hemorrhage 

ROENTGEN DIAGNOSIS 

The diagnosis of tumors of this nature 
depends upon their pathologic characteris 
tics and therefore will give the following 
evidence of their presence in the roentgeno 
gram 

1 Benign tumors are usuallv of rounded 
contour Therefore their displacement of 
the barium filled stomach will give ri&e to 
a well rounded circumscribed translucent 
area Since such tumors are intraluminal in 
location their presence may readily be ob 
scured when too much of the barium sus 
pension is introduced into the stomach The 
thin layer method of examination is there 
fore of great importance particularly when 
the lesions are '^mall in size Occasionally 
the tumor has a lobulated surface and a 
corresponding degree of irregularity of con 
tour of the translucent area will be produced 
m the roentgenogram When the lesion is 
multiple in character in cases of diffuse 
polyposis, there will be correspondingly 
small fairly well rounded, circumscribed 
translucent areas throughout the zone of 
gastric involvement Flecks of barium may 
adhere to the interstices between the lobu 
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lated portions or the discrete polypoid aieas 
of the tumor The first example of tlie mot- 
tling m the roentgenogram produced in a 
case of gastric polyposis was published b}' 
Meyer 

Roentgen examination in his case re- 
vealed an almost complete obliteration of 
the pars p3'loiica and tlie pars media of tlie 
stomach The mottling in tlie involved re- 
gion suggested numerous irregular masses 
The specimen at autopsy showed tlie entire 
mucosa, except for a small area at tlie cardia, 
to be covered witli polj'ps Near the pylorus 
was a laige, grapehke bunch of polj'ps m- 
vaginating the pjdorus Thioughout the 
stomach tlieie was maiked chionic gastiitis 

An excellent example of the “polj^ade- 
nomes en nappe” tj^pe of gastric potyposis 
IS to be found in the repoit b}'^ Balfoiu 
Roentgenologically, theie weie numerous 
small translucent areas in the distal half of 
the stomacli, produced bj^ tlie displacement 
of the barium by tlie many small polyps 
demonstrable in tlie lesected specimen The 
pathologist considered the lesion as non- 
niahgnant 

2. Benign tumors, as a rule, do not in- 
vade the wall of the stomach This, there- 
fore, leads to another impoitaiit roentgen 
cliaiacteristic, that is, an absence of an3' 
evidence of iriegularit3f in tlie contour of 
the stomacli and the persistence of peristal- 
tic activity through the region of origin of 
the tumor In lare cases, liowevei, theie 11133' 
be an absence of gastiic peristalsis in the 
presence of diffuse pol3'posis Because of 
the fact Biat the wall of tlie stomacli is not 
ordinarily involved, particular^ m tlie case 
of the solitary tumor, tlie mucosal folds re- 
main intact This obviousl3' does not hold in 
the case of a diftuse pol3'posis, since in these 
cases Uie numerous translucent aieas aie 
actually due to hypertrophic adenomatous 
proliferations of wide areas of the gastric 
mucosa itself 

3 Because of the fact that benign tumors 
are frequentl3' attached b3' a pedicle, the3' 
exhibit a considerable degree of mobility 
Therefore, under fluoroscopic control it 11133’’ 


be possible to move the tumor about with 
clianges 111 the position of the translucent 
zone coriesponding to it 
4 When the mobility of the tumor is con- 
siderable, because of tlie presence of a long 
pedicle. It may actually intussuscept tlirough 
the p3doiic iing into the duodenum On 
fluoioscopic and roentgen examination, 
therefore, tlie translucent area pioduced b3’ 
tlie tumor may be found within the duo- 
denum itself, even though it is pnniaril3' 
gastiic 111 origin A knowledge of the fact 
tliat sudi niobiht3' is a cliaracteristic of 
benign tuniois will put the examiner on his 
guard, and therefoie he will not be misled 
into assuming that he is dealing with a 
duodenal tunioi of intrinsic origin More- 
ovei, in some cases, it 0133’’ be possible man- 
ually to displace the tuinoi back into the 
stomacli under fluoroscopic observation 
Roentgen examination will also tliiow con- 
siderable light on the mobiht3' of the tumor, 
and in a series of films it may be found to 
vai3'’ Its position considerabl3’’ Thus at one 
time the tianslucent area may be present 
in the duodenum At another time the duo- 
denal bulb may be noimal, but the tumor 
11133 ' shown to have shifted into the gas- 
tiic aiea Thus, theie will be consideiable 
vaiiation in tlie appeal ance and the actual 
location of tlie mtiagastric tianslucenc3', de- 
pending on die shifting changes in the posi- 
tion of the tuiiioi itself 
In Riglei ’s-- interesting case of a benign 
papilloma of tlie anti uni of the stomacli, 
loentgen stud3' cleail3' demonstrated the 
flee niobilit3' of tlie tumor In the original 
loentgenogram, the translucent area pro 
duced b3' tlie tunioi in the bariuiii-fiHed 
stomach was noted in the p3'lonc antrum 
After manipulation of the tuinoi, the loent- 
gen defect was then seen in the iinniediate 
prep3doiic region Finall3', the tumor was 
forced tlirough the p3’loric ring into the duo- 
denum, and roentgen examination at tins 
time showed a central, fairl3' well-rounded 
tianslucent area within the duodenal bulb 
Operation confirmed the diagnosis of a 
tumor which, although attached to the an- 
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trum, could be ea^iK pushed through the 
p\loric ring into the duodenum 
3 When the pull on the stomach b\ thi, 
tumor IS extreme there ma\ beaninxagina 
tion of the gastric ^\all into the lumen of the 
ctomach in rare ca'ies, the gastric miicosi 
maj actuall\ become intu<;su''cepted through 
the duodenum ^ -* W hen the gastric wall 
imades the lumen of the stomach there will 
be an irreguhrU outlined tnn lucent area 
corrc'ponding to this region in addition to 
the defect produced b\ the tumor it«elf 

6 In rare instances the pedicle of the 
tumor ma) be demonstrable roentgenolog 
icalh, as exemplified in Natorps ca e 
The examination was made bj a combina 
tion of barium administration and air in 
jection Not onh was the tranMucenl 
rounded area produced b\ the pohp \isible 
in the roentgenogram of the -stomach but, 
in addition, the pedicle from which the poKp 
hung could be clearh «een The roentgen 
findings corresponded e\actl> with the ap 
pearance of the rejected specimen includ 
ing the pedicle 

7 Another important feature in the path 
ologic appearance of a benign tumor of the 
stomach is the presence of an ulcer, fre 
quentU at or near its apex \\ hen barium is 
lodged withm this ulcer, it ma\ be recog 
nizable as a niche in the roentgenogram 
Therefore one max be able to determine not 
onl) the boundaries of the circumscribed 
benign tumor itself, but, in addition a niche 
nia> be seen m diiect relation to it This 
feature is not only roentgenologically sig 
nificant but m the presence of bleeding 
Will indicate its probable origin The niche 
may be stellate in appearance correspond 
•ng to the irregular character of the iilcera 
tion Itself 

The pre«;ence of a niche due to ulceration 
Within a benign tumor is beautifullx -ihoxxn 
m the case of a gastric neurinoma described 
b> Odquist s itj Qfjg Qf Renander s ca«es 
roentgen examination shoxxed a large filling 
defect withm the pars pxlonca constant on 
repeated examination during the course of 
^ year A small fleck was noted within this 


translucent zone haxing the appearance of 
banum in a crater Operation rexealed a 
submucous lipoma with a crater from xxhich 
the bleeding had taken place In Sentuna s"^ 
excellentlj documented case of a gastric 
neurinoma the roentgenogram show ed a 
well defined, rounded, intraluminal trans 
lucent area with a large ‘en face ’ niche A 
picture of the tumor showing the crater and 
a photomicrograph are included 

Althouuh ulceration with the production 
of a niche in the roentgenogram ma> occur 
in the prc'-ence of a leiomxoma, this finding 
is therefore b> no means limited to such 
tumors The niche has also been noted as 
part of the roentgenographic deformitx of 
a schwannoma •’ In one of the schxxannomas 
of the stomach reported b> Ludm^° there 
were sexenl deep seated ulcerations AI 
though the roentgenogram m this particular 
ca e did not show an> exidence of a niche 
withm the defect produced bx the tumor 
It IS conceixable lint under more propitious 
circumstances one or more of the craters 
might haxe retained enough barium to haxe 
become recognizable roentgenologicallx It 
has also been found m a paraganglioma®* 
in a hpoma® and m a neurofibroma ** 
Llceralion max aKo occur in hemangioma 
of the stomach Probablx the onlx reason 
a niche within a benign tumor is more apt 
to represent an ulcer within a leiomjoma is 
because of the comparatixe frequencj of 
this t>pe of benign submucosal tumor 
Therefore the niche repre-sents nonspecific 
evidence of necrosis within a benign tumor 
8 In rare instances areas of calcification 
haxe been found xxithm a leiomjoma of the 
stomach Heitz'* described such findings in 
a leiomjoma found incidentallx at autopsj 
in a patient who died of bronchopneumonia 
The tumor felt xerj hard Areas of calcificj 
tion were found throughout the muscular 
tissue He stated that Cornil and Ranxier 
had reported finding calcification in a few 
cases of gastric leiomjoma 
In a studj of 50 autopsies chosen at 
random Aleissner’* found one or more leio 
mxomas in 23 of the sO stomachs which he 
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within the p>lorus and in some causes actu 
ally invaginatP through the pjlorus into the 
duodenum 

Considerable impetus to the investigation 
of the subject of prolapse of pyloric mucosa 
into the duodenum resulted from a number 
of publications Pathologic e\idence sup 
porting the contention that folds of gastric 
mucosa ma> prolapse into the duodenum 
was furnished b> Manning and Gunter ® 
Thej included cross sections of the pjloro 
duodenal segment obtained at autopsy in 
6 cases Howe\er, thej stated that a certain 
looseness of the mucosa in the antral region 
IS normallj present but that in some cases 
the redundancv of the folds is such that 
the\ ma> be pulled through the pjloric 
canal into the duodenum 

It is m> considered opinion that the con 
dition IS far less frequent than one would 
be led to expert from the increasing!) large 
number of publications on the subject 
Man) of the roentgen findings relied upon 
to substantiate this diagnosis ma) be con 
sidered as variations of normal structure 
and function 

1 The ‘ umbrella or mushroom effect’ 
that IS referred to frequentK in support of 
the diagnosis ma) actuall) represent a cross 
«ection of the base of the bulb The ellipti 
call) outlined translucent area actuall) rep 
re ents the lumen of the bulb itself as 
visualized b) direct inspection of the base 
Radiating folds of normal mucosa at the 
base of the bulb ma) then produce the 
umbrella appearance 

2 The appearance of gastric folds within 
the confines of the proximal portion of the 
duodenum ma> actually be due to fore 
shortening in the roentgenogram It must be 
l^ept in mind that the three dimensional 
p)loroduodenal segment has been transfixed 
on a two dimensional film The relation of 
the p)lorus to the base of the bulb will then 
depend (1) on the anatomic position of this 
area in relation to the direction of the 
radiographic exposure Thus m the postero 
anterior position the base of the bulb may 
appear to overlap partially the pyloric 


antrum so that the intervening p>loric ring 
IS obscured In the right oblique position 
the configuration of the p)loro(luodenal 
area may be brought more clearly into view 
Because of the manner in which the duo 
denum may overlie the pylorus strands of 
gastric mucosa may appear in the twodi 
mensional roentgenogram as if they were 
actually present within the confines of the 
bulb Itself (2) Another factor in the reh 
tion of the pylorus to the duodenal bulb is 
purely anatomic, depending on the varying 
directions of the bulb within normal limits 
It may be directed laterally medially pos 
teriorly or anteriorly The mere position 
of the bulb itself, independently of the 
direction of the x rays, may m this manner 
cause partial overlapping of the pylorus by 
the duodenal bulb, with consequent simu 
lation of an mtraduodenal protrusion of 
gastric mucosa 

3 The concave defect at the base of the 
bulb to either side of the pyloric nng is 
another sign which is referred to sometimes 
in order to substantiate the diagnosis of 
prolapse of pyloric mucosa However, these 
findings may be simply the result of the pro 
pulsive effect of the pylorus initiated by 
vigorous peristalsis against the base of the 
bulb This pyloric thrust is entirely a func 
lional phenomenon The appearance may 
be compared with the invagination of a 
normal cervix Such evidence in the roent 
genogram cannot be interpreted justifiably 
as an indication of actual prolapse of py 
lone mucosa It is reminiscent rather of 
the findings in hypertrophy of the pyloric 
muscle and in hypertrophic pyloric stenosis 
in which there is no suspicion of prolapse 
of pyloric mucosa As a matter of fact the 
occlusion of the pyloric outlet in these cases 
would mitigate against such a prolapses 
taking place 

4 Moreover, even if the forceful propul 
Sion of the pylorus produces an area of 
transient translucency near the base of the 
bulb It may be considered a purely func 
tional phenomenon and the significance of 
the findings must not be exaggerated as 
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constituting evidence of a clinically sig- 
nificant pathologic entity 

5 Translucencies within the duodenal 
bulb nia}^ be due to irregular and incom- 
plete filling witli barium It is not neces- 
sar}”^ to assume that the}"- are due to the 
intraluminal invasion of gastric mucosa 

6 Pressure of the duodenal bulb against 
the spine or other neighboring structures 
maj'^ produce translucencies 

7 Rounded intraluminal translucencies 
of a discrete character persistentty present 
within the duodenum ma}’’ be due to the 
duodenal mucosa itself, either during peri- 
ods of transition in the changing pattern 
of a normal mucosa, or of a permanent char- 
acter as a result of mflammatorj^ changes 
due to an actual duodenitis Normal duo- 
denal folds caught m cross section during 
roentgenologic examination maj' appear as 
rounded translucencies 

8 Some of the support of the diagnosis 
is based on surgical findings not alwa3^s of 
a conclusive nature At the time of opera- 
tion it ma\f be possible manualty to mvagi- 
nate partialty the prep3doric poition of the 
stomach into the lumen of the duodenum, 
particularty if accompanied b3^ a cufflike 
overriding of the p3dorus b3" the bulb There 
IS no proof that such evidence indicates that 
during life there is a pathologic propulsion 
of p3doric mucosa into the duodenum Also, 
when the p3 lone segment has been cut 
through as a result of a subtotal gastrec- 
tom3- the mucosa just proximal to the cut 


edge may be pulled up quite easily by means 
of forceps and ma3'^ exhibit a considerable 
lange of back-and-forth mobility However, 
this ma3’^ be due entirely to the operative 
procedure itself, so that the p3dorus is no 
longer fiimty fixed to the more distal mu- 
cosa from which it has been severed 

iMost of the loentgen evidence that I 
have seen which purports to substantiate 
the diagnosis of prolapse of gastric mucosa 
into the duodenum can be reasonably ex- 
plained on the basis of the normal anatonty 
and functional behavior of the p3doro- 
duodenal segments 

Probabl3’^ the disorder is quite rare Cer- 
tainly the diagnosis should be made with 
considerable circumspection Only in the 
event that the apparent abnormality cannot 
be explained iationall3’’ on the basis of nor- 
mal phenomena should the diagnosis be 
entertained of prolapse of gastric mucosa 
into the duodenum This approach is par- 
ticularty important, since operative inter- 
vention has been recommended as a thera- 
peutic procedure in some of these cases 

Illusfrafivc Cases oj Benign Tnnwis 

IM D , female, aged 65 During the preced- 
ing 4 or 5 weeks the patient had complained 
of a dull, constant, nonradiating epigastric 
pain lasting from a few minutes to an hour 
There was no vomiting and no blood in the 
stools The patient lost 15 pounds in tlie pre- 
ceding 3 months She had had a cholecj^stos- 
tomj^ 14 months previoush'^ and had been veil 
until this recent episode P'hj^sical examination 
was essentialty negative except foi a large ven- 



PiG 220 ( Lcjt) Benign tumor of the stomach (B, RtgJit) Same 
patient The tumor is not wsible with the stomach distended vith 
barium 
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tral herni i Operation revealed a bempn tumor 
on the greater curvature of the stomach about 
the Mze of a golf ball A local removal of the 
tumor was done 

Pathologic examination revealed an eraap 
sulated ov oid mass 4 \ 3 x 1 cm 1 he diagnosis 
was leiomjoma of the stomach 

Roentgen examination (Fig 220 A) showed 
evidence of a benign tumor based on the fol 
lowing characteristics (1) the translucent 
area was intraluminal, (2) it was well 
rounded (3) there was no interruption of 
^astric peristalsis \\hen the stomach was 
completely distended with barium the tumor 
could not be seen (Fig 220 B) 

In the next case not only was the polyp 
visible m the roentgenogram, but also, ap 
parently, the pedicle itself 

M H , female, aged 65 The patient com 
plained of dysphagia, moderate weight loss 
occasional blood m the stool, pallor, dizziness 
and weakness during the preceding year She 
had no abdominal pain Phy sical examm ition 
revealed an elderly female with extremely 
marked pallor The thyroid gland was en 
larged (apparently the cause of the <t>spha 
gia) Abdominal examination was negative 
The hemoglobin was 30 per cent the R B C , 
3,0.0,000 

Gastric analysis showtd an absence of free 
hydrochloric acid 

operation a polyp was found at the 
greater curvature of the stomach m the distal 
portion of the pars pylorica The polyp meas 
ured approximately 2 cm x 1 cm and was 
attached to a small pedicle about % cm long 
(Fig 221 A) 

The report of the macroscopic examination 
was as follows Specimen consists of a 


pedunculated piece of tissue 2 x 1 cm which 
IS oval hanging from a stem attached to a 
base which is 2 x 2 x 1 cm On section, the 
base is white and the tumor part is reddish 
brown ’ 

The report of the microscopic examination 
was as follows ‘ The base consists of mucosa 
and submucosa The mucosa is typical gastric 
muco«a \ fibrous tissue stem extends out to 
the tumor This stem contains blood vessels 
and occisional dilated acini lined with 
mucous cells The mass itself consists of 
dilated armi lined with mucous cells There 
Is considerable inflammatory cell invasion of 
the interdcini tissues and edema is present ’ 
The diagnosis was benign gastric polvp 
Roentgen examination revealed a small, 
rounded well circumscribed translucent area 
within the confines of the pars pvlorica hav 
mg the roentgen characteristics of a benign 
tumor (Fig 221 B) In addition to the 
rounded, more tentrally placed translucent 
area, there was another translucent zone at 
lached to the greater curvature 

In viewing the appearance of the paiho 
logic specimen, it is possible that this latter 
area of translucency was due to the base to 
which the pedicle of the polyp was attached 
The importance of the thin laver technic 
m making a small polvp visible is shown in 
the following case 

C F female aged iO (Fig 222) Note 
the small sharply defined rounded translucent 
area in the pars media produced by the polyp 
This wa'! almost completely obscured when 
the stomach was distended with barium The 
diagnosis on pathologic examination of the 
resected tumor was polyp of the stomach 



Fig 221 (•X Lcjt) Appearance of the resected polvp (B Right) Same 
patient The translucent areas are produced b\ the polyp 
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Fig 222 {Top) Small polyp of the 
pars media of the stomach seen with 
thin layer technic Note the small 
sharply defined intraluminal area of 
translucency corresponding to the 
polyp which was found at operation 

Fig 223 (5o;/ow) Leiomyoma of 
the pais cardiaca of the stomach 
(A, Lcjt) Examination in the prone 
position The tumor is not visualized 
because of overdistention of this area 
with barium (B, Right) Examina- 
tion in the erect position so that the 
gastric air bubble is not obscured 
Note the sharply defined, rounded 
soft-tissue shadow of the pars car- 
diaca hugging the lesser curvature, 
produced by the leiomyoma which 
was resected at operation 



Even fairly large benign tumors of the 
stomach may be obscured because of over- 
distention of the involved aiea with barium 
I'his fact IS illustrated not only by Figures 
220 A and B but also by the leiomyoma of 
the pars cardia of the stomach in the fol- 
loiving case 

K J , female, aged 60 The patient gave a 
historjf of upper abdominal discomfort, ap- 
parentN of 5 months’ duration At the onset 
she had burning epigastric pain and vomited 


some black material This was followed by 
three watery black stools Her family physi- 
cian told her that she might have an ulcer 
and treated her on that basis The pain was 
made worse by hungei and was alleviated by 
eating and antacids 

Physical examination was essentially nega- 
tive The diagnosis was based on the roent- 
genographic evidence Figure 223 A shows the 
appearance of the pars cardiaca when filled 
with barium There is no evidence of tume- 
faction Figure 223 B, in the erect position so 
that the gastric air bubble is not obscured. 
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shows evidence of a well defined, rounded 
soft tissue mass hugging the lesser curvature 
of the pars cardiaca The preoperative diag 
nosis was carcinoma of the cardia of the 
stomach A thoraco abdominal exploration re 
vealed an irregular lobulated intramural tumor 
on the anterior surface of the cardia of the 
stomach The tumor was projected into the 
lumen in a poUpoid manner There were no 
mediastatic nodes in the celiac region A longi 
tudinal incision was made in the stomach wall 
and the tumor was palpated from within A 
•section of the wall of the stomach involving 
the tumor mass was removed Studj of a 
frozen "iection was reported as showing no 
evidence of malignancv A local excision of 
the tumor was performed 

Macroscopic examination "Specimen re 
ceived fixed consists of a small well demar 
cated mass 2 S x 1 cm found beneath the 
mucosa It does not appear to invade the sur 
rounding tissue lipon section the color is 
white the tissue firm 

Microscopic examination Isormal gastric 
mucosa and segment of squamous cell mucosa 
of the esophagus is seen Lvmg in the sub 
mucosa and internal to the outer lavers of 
normal muscle there is a circumscribed mass 
of tissue which consists of an irregular pat 
tern of interlacing strands and whorls of «pin 
die cells Tnchrome stain reveals the<e to be 
of muscle origin 

Diagnosis Leio/moma of cardia of stom 
ach 

In this case therefore the diagnosis of a 
tumor depended on the fact that in the ex 
ammation m the erect position it was possible 
to visualize the soft tissue shadow produced 
b> the mass partially encompassed bv a nm 
of barium and standing out clearlv against 
the contrast of the gastric air bubble How 
ever when the air bubble was displaced bv 
the barium which distended the pars cardia 
in the prone position the deformitj caused 
b> the tumor was obscured 

Of unusual interest in connection with 
the subject of gastric polvps as part of 
a diffuse poljpoid involvement of the di 
gestive tract are the observations of 
Jehgers, McKusick and Katz Thev col 
lected 10 cases including 2 of their own 
which exhibited i peculiar sjndrome In 
addition to generalized gastro intestinal 
poljposis these patients showed a distribu 
tion of melanin spots present mainlj on the 


lips, the oral mucous membrane and the 
digits AForeover, there was a significant 
clinical background suggesting a hereditar> 
predisposition to the^'C outstanding features 
of this condition Intussusception and hem 
orrhage occasionallj massive, resulted from 
the intestinal polvps In some cases the 
poljTJ became malignant 

Wolffs case^ reported m 1952 is verv 
interesting 

The patient was a male aged 50 who gave 
a historv of episodes of abdominal pain Be 
tween the ages of 17 and 23 he was operated 
on four times for poUps of the small intestine 
associated with intussusception Several polvps 
were removed with resection of a loop of small 
intestine Two jears later there was a recur 
rent intussusception again necessitating resec 
tion of a portion of the small intestine con 
taming manv pol>ps Finallj at the age of 50 
he underwent another operation One pnlj^p 
was removed from the duodenum Another 
polvp vvas removed from the sigmoid colon 
A portion of jejunum was also removed it 
contained several sessile and p dunculated 
pol>ps In addition there were other polvps 
in the small intestine and th® large intestine 
which were not removed Physical examina 
tion revealed marked pigmentation of the 
upper lip which had been present since child 
hood It was significant that a son died when 
i >ears old following an operation for mtes 
tinal intussusception He had had dark spots 
on the lips and the face since birth A 5 vear 
old daughter had pigmentation of the face and 
the forehead especiallv about the nose the 
lips and the mouth and also on the inner 
aspect of the cheeks the thumbs the fingers 
and the forearms \ son aged 16 showed simi 
lar pigmentation 

The first definite reference in the hfera 
ture to the association of gastro intestinal 
pol>posis and pigmentation was bj Peutz 
of The Hague in 1921 He described a familv 
m which seven members during a period of 
three generations exhibited this strange sj n 
drome of intestinal poljposis and pigmented 
spots distributed over the mouth the hands 
and the feet Observations of a similar na 
lure with a familial predispo>-jtion were 
published bv Dijk and Oudendal Poster 
and others These pigmented spots appear 
as round oval or irregular patches In color 
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Fig 225 (A, Top) Gastric pol>p 

mtus'^usceptmg into the duodenum (B, 
Bottom, left) Same patient blceratin" 
area on the fundus of the tumor (C 
Bottom Tight) Same patient Pedicle of 
the tumor, 3 cm v,ide 



L 



fnors in that segment The invoKed portion 
of the jejunum was resected The excised loop 
of jejunum contained a total of o poljp'- 
Figure 224 C shows the gastric poKp and one 
of the jeiunal polvps 

Pathologic diagnosis ( 1 ) Adenomatous 
poljp of the stomach (2) Adpnomatous 
pobps of the small intestine 

This (hen is a case ot a poI\p of the stom 
ach and multiple poljps of the jejunum in a 
oo\ exhibiting melanin pigmentation mainlj 
perioral m distribution Although the exact re 
Jationship of (he^e features is not well under 
stood the clinical significance of the pigmen 
ation in calling attention to the possible 
existence of associated gastro intestinal poI\p 
osis was emphasized bj the pathologic find 
mgs in the patient 

fn some cases the gastric pol>p may in 
tussuscept through the pyloric ring and be 
ound Within the duodenal bulb Under such 


conditions, the lesion although originating 
in the stomach ma> simulate that of a 
primary intraduodenal tumor This is illus 
tnted by the following case 

T G aged 51 The patient entered the 
hospital complaining primarily of a di charge 
from the rectum This was found on examina 
tion to be due to a fistula in ano In addition, 
he presented a picture of marked secondary 
anemia the red blood cells varied from 
2 200 000 to 2600000 on five examinations 
The hemoglobin was 30 per cent Jvo stippling 
or nucleated red blood cells were present A1 
though he had absolutel> no abdominal symp 
toms or palpable masses he was roentgeno 
graphed in an effort to determine the cause 

At operation on delivering the pylorus a 
mass the size of an orange was found in the 
stomach This mass was freelv movable and 
attached to the stomach wall near the greater 
curvature There was no evidence of a mass 
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in the duodenum The stomach wall was 
opened, and a polyp was delivered, which was 
about 1 5 cm in diameter There was an ulcer 
over the fundus, which had eroded through 
and was causing bleeding The attachment of 
the polyp was about 2^4 inches from the 
pylorus on the greater curvature The pedicle 
was long enough to allow the polyp to enter 
the duodenum 

Roentgen examination (Fig 225 A) showed 
the large, rounded translucent area to be 
within the duodenal bulb, the barium sur- 
rounding its outermost limits. A diagnosis of 
polyp within the duodenum was made At 
operation, however, the tumor was found to 
be within the stomach, attached by a long 
pedicle Presumably, then, the tumor which 
had intussuscepted through the pylorus into 
the duodenum had, prior to abdominal ex- 
ploration, slipped back into the stomach 
The appearance of the polyp is shown in 
Figure 225 B and C Note the ulceration in 
the polyp from which bleeding had occurred 

The following is another interesting ex- 
ample of a gastric polyp which had intus- 
suscepted into the duodenum. 

E H , aged 59 This patient had been com- 
plaining of abdominal pain for about 14 
months He had lost 30 pounds in the preced- 
ing 3 months The pains were colicky, in the 
epigastric region, and had radiated to the back 
and along the right costal border. The pain 
was not related to food and was not relieved 
by soda There was no vomiting He had 
noticed tarry stools during the preceding V /2 
months. 

During the physical examination inspec- 
tion and palpation revealed a definite mass in 
the epigastrium slightly to the left of the 
midline The mass was about 4 or 5 cm in 
diameter, firm to the touch and moderately 
tender The liver and the spleen were palpable 

At operation, in the lumen of the first por- 
tion of the duodenum was a 5-cm nodular, 
hard mass The lymph nodes along the 
mesenteric curvature were extensively in- 
filtrated, with invasion along the posterior 
gastric wall There were miliary malignant 
nodules over the anterior gastric wall involv- 
ing the serosa In the gastrohepatic omentum 
there was a malignant mass measuring 3 cm 
It could not be definitely determined whether 
the involvement of the posterior gastric wall 
was or was not an intrinsic gastric lesion The 
opinion on palpation was that the mass w'as 
extragastnc The pyloric antrum was defi- 


nitely not involved by malignant tissue, mak- 
ing certain that there was no direct extension 
into the duodenum from a gastric lesion The 
extensiveness of involvement of the gastric 
wall and the rarity of duodenal carcinoma, 
however, made it possible that this was a 
primary gastric carcyioma Resection uas 
found to be impossible A fragment of malig- 
nant tissue was taken from the greater curva- 
ture of the stomach Microscopic examination 
revealed evidence of carcinoma 

The autopsy report was as follows “On 
the posterior wall of the stomach, about mid- 
way between the cardia and the pyloric ring, 
is a large, irregular, hard tumor mass over- 
lying the Magenstrasse The mass projects 
high above the surface of the mucosa and in- 
filtrates over the posterior w'all from the 
cardia to the pyloric antrum and includes the 
lesser curvature The mass is very friable 
Suspended on a freely mov'able stalk, at- 
tached to the prepyloric wall, is a large, 
fungating, polypoid, irregular mass, which is 
prolapsed through the pyloric ring and par- 
tially obstructs the lumen of the duodenum 
The polypus is soft, and small areas of ulcera- 
tion may be seen on its surface The duo- 
denum and the small and large bowel show 
no pathology other than some post-mortem 
discoloration The periaortic and retro- 
peritoneal nodes are somewhat enlarged and 
firm IVIetastatic invasion of the upper ab- 
dominal nodes is seen There is, in addition, 
metastatic carcinoma of the liver, adrenals 
and renal pelves ” 

The report of the microscopic examination 
was “The normal mucosa has been entirely 
replaced by masses of fibrous stroma through- 
out w’hich strands of epithelial cells infiltrate 
The muscular coat has also been invaded 
Small foci of necrosis are present in the 
mucosa The polyp stalk itself show's no 
evidence of tumor infiltration Sections 
through the w’all of the stomach between the 
tumor mass and the polyp show infiltrating 
carcinoma ex'tending to the base of the 
polyp ” 

The diagnosis was primar}' undifferentiated 
carcinoma of the stomach w'lth a benign 
pyloric polyp (Fig 226 A) 

Roentgen examination (Fig 226 B) re- 
vealed the presence of a large, translucen , 
irregularly outlined area within the duodenal 
bulb characteristic of benign tumor The pos- 
sibility was considered that this represente 
a gastric polyp w'hich, because of its long 
pedicle, had intussuscepted through the py- 
loric ring into the duodenal bulb The whole 
appearance was that of a fungating tumor 


Fig 226 B Same patient as is shown in Figure 226 \ Note the <ieformit\ 
produced b\ the poKp which had intussuscepted into the diiodcnum 
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with polypoid excrescences No diagnosis 
was made of the malignancy of the stomach 
which i\as found at operation Because of the 
fact that the tumor within the duodenum A\as 
considered sufficient explanation for the 
physical findings, no attempt was made to 
study the stomach with greater detail in vie^\ 
of the fact that, grossly, there was no definite 
evidence of organic abnormality 

The reason wh}^ the mtraduodenal tumor 


Fig 227 Prepyloric polj^p intussus- 
ceptmg through the pyloric ring into the 
duodenum (A, Top, left) At this time 
part of the deformity produced bj' the 
tumor IS in the prepyloric portion of the 
stomach and part in the duodenal bulb 
(B, Top, right) Now the entire tumor 
appears to be uithin the confines of tlie 
duodenal bulb (C, Center, left) Spot 
film of the duodenal bulb showing the 
deformities produced by the tumor vhen 
it appeared to be completely mtra- 
duoaenal (D, Ceiitei, right) Gross ap- 
pearance of the resected polypoid tumor 
(E, Bottom) Microscopic appearance of 
the poh p 

was believed to have originated from 
pyloric side and intussuscepted into the 
duodenum was the rarity of primary tumors 
that originate entirety within the duodena 
bulb Note how closely the roentgen find- 
ings witlim the duodenal bulb correspond to 
the anatomic appeal ance of the polyp Bse 
Sometimes the actual process of intussus- 
ception of a prepyloric tumor into tlie duo 
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denum nia\ be noted in the ridiO£?raphic 
examination as illustrated in this 03*56 
M B , female aged 52 This patient ga\e a 
1 jear history of recurring attacks of severe 
knifelike pain in the left upper quadrant hst 
ing from one half hour to one hour One par 
ticularlj severe attack kept her awake during 
the night The pam was not related to food 
intake There was a moderate weight loss 
Nine jears previously “^he had a hemor 
rhoidectom> She continued to notice blood in 
her stools from time to time There were two 
essential findings on physical examination 
(1) a palpable mass in the left upp“r quad 
rant (2) many large hemorrhoids 
Roentgenographic examination revealed e\i 
dence of a polypoid tumor which at one time 
was partiv in the pylorus and partly in the 
duodenum In Figure 227 V note the irregu 
larly outlined translucent area in the prepy 
lone portion of the stomach as well as intra 
luminal translucent areas wilhm the confines 
of the duodenal bulb At other times evidence 
of the tumor was recognizable only within the 
duodenum (Fig 227 B) Figure 227 C repre 
sents a spot film of the pvloroduodena! area 
Note the translucent areas within the confines 
of the duodenal bulb On the basis of these 
findings a preoperative diagnosis of a pre 
pyloric tumor with intussusception into the 
duodenal bulb was made The gross nature of 
the tumor, as well as its anatomic region of 
origin were confirmed by surgical exploration 
and local removal through a gastrotomj open 
mg 

Pathologic examination ‘ The specimen 
consists of an irregular polypoid mass measur 
mg 7 cm m length and 4 cm m its largest 
Width The mass is pedunculated and adherent 
to a small irregular piece of congested gastric 
mucosa The pedicle measures 1 cm in length 
and 0 5 cm m width The polvp itself has a 
lobular architecture and is pink in color It is 
covered by a hyperplastic slimv mucosa and 
shows focal areas of hemorrhage and ulcera 
tion on the surface On section the pohp is 
gravish white in color 

Microscopic diagnosis Edematous mu 
coi^ gland adenomatous polvp 

Figure 227 D shows the gross appearance 
of the tumor Figure 227 F is the microscopic 
appearance 

In this case therefore it was po sible to 
‘lemonstrate radiographicallv the actual mi 
dlf the prepv lone polyp into the 

In some cases, the extreme mobility of a 


benign gastric tumor may be shown by its 
remarkable changeability m location In ad 
dition, the ulceration occasionally found in 
such tumors is well illustrated by the fol 
lowing ca<5e 

E E , female, iged 58 About 4 davs before 
admission to the ho pital this patient began to 
have fainting “jpells and vomited on an aver 
age of once a div for a few days Phvsical 
examination of the abdomen was essentially 
negative 

Operation disclosed a firm, round mass, the 
size of a golf ball, covered with mucosa and 
lying freely in the lumen of the stomach and 
attached bv a pedicle to the cardiac end, at 
the greater curvature on the posterior wall 
This mass could be easilv pushed to the 
pyloric region the cardiac end of the stomach 
pushing inward In the mucosa just along 
the side of the pedicle of the polyp was an 
ulcerated, sharply defined area about inch 
m diameter The polyp was removed 

The report of the macroscopic examina 
tion was as follows “The specimen of tissue 
from the stomach consists of a spherical, cir 
cumsenbed tumor beneath an oblong piece of 
mucosa, the outline of which measures 6 5 
cm in length and 4 3 cm in width The 
tumor il«elf measures 4 2 cm in diameter, is 
soft, not readily movable, and is covered by 
a bluish pink flattened pebblelike mucosa 
At Its summit, and aho toward the flap of 
loose mucosa there are two deep ulcerations 
having the diameters of 2 cm and 4 cm 
respectively About these ulcerations the 
mucosa is raised and irregular Inferior to the 
summit ulceration there are three yellowish, 
firm raised areas measuring 8 mm in di 
imeter On the loose portion of mucosa there 
IS a large, deep ulceration having a smooth, 
flat yellowuh ba«e which measures 2 cm 
long 06 cm in width and 0 a cm in depth 
The margin is rai ed and is rounded into the 
ulceration No point of hemorrhage or bleed 
mg IS discernible \1 o in the mucosa toward 
the tumor are two smaller depressions which 
do not penetrate the mucosa The<:e measure 
1 X 0 3 X 0 2 cm and 05\3x02cm On 
cut section the tumor is a circumscribed en 
rapsulated ':pherical ma«s measuring 3 8 cm 
m diameter It is separated from the overly 
mg mucosi bv loo'e connective tissue \t no 
point does the tumor «how mvTsion through 
the capsule The substance of the tumor con 
sists of whirling bundles of retl tu^sue 
throughout which there is an admixture of 
pearly white strands Its va culirity is in 
dicated by a diffuse, fine, red «tipphng 
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throughout The small, raised, yellowish 
nodules already described occupy the entire 
thickness of the mucosa but do not appear to 
be contiguous with the underlying tumor 
mass ” 


The microscopic examination revealed the 
tumor to be a leiomyoma of the stomach 
Roentgen examination in the erect posi- 
tion (Fig 228 '\) revealed a rounded trans- 
lucent area, apparently occupying almost the 



Fig 228 (A, Top) Gastric tumor ^Mthm the duodenal bulb 
(B, Bottom) Same patient The tumor is now present along the 
greater curvature of the stomach 
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Fig 228 (C, Left) Same patient \t this time the tumor occupies the pvloric antrum 
Note the fleck of barium m its center npimenth repre entinp; the niche m an ulcer of 
the tumor The translucent area in the pars media probabK repre ents partial gastric 
intussusception (D, Rt^ht) The teiom\oma of the stomach removed at operation The 
arrow points to an ulcer in the tumor 


entire lumen of the duodenum The trans 
lucent area was about the size of a golf ball 
It was circumscribed b> a layer of barium of 
variable thickness There was an area of nar 
rowing proximal to this region Examination 
in the prone position (Fig 228 B) revealed 
considerable change in the exact relationship 
of the translucent area to the rest of the stem 
ach, indicating considerable mobilUj of the 
tumor mass At this time the tumor was 
situated at the greater curvature side of the 
stomach m its distal area A film taken in the 
prone first oblique position (Fig 228 C) 
showed, in addition to the translucent area 
occupying almost the entire pjlorus, a central 
dense fleck of barium and another similar 
neck smaller in size near the periphery, 
probably the result of the presence of barium 
ulcerations in the tumor There was in 
addition a translucent area in the pars media 
apparently due to mvaginated gastric mucosa 
reciting from the pull produced by the 
pedicle to which the tumor was attached The 
change m location of the translucent area in 
'^cious observations was due to the 
mobilitj of the tumor, which was present in 
e stomach at one time and in the duodenum 
another The appearance of the tumor it 
e t IS noted in Figure 228 D Note the crater 
car the apex of the leiomyoma 


The clinical significance of an ulcer in a 
benign tumor is illustrated by the next case 

A K , male aged SO The patient had been 
well until 2 days before hts admbaion to the 
hospital when he developed crampy epigastric 
pam which finally became very severe The 
following day he vomited dark blood and had 
4 or S loose, black stools, followed by col 
lapse There was no weight loss or any 
previous history of tarry stools Physical ex 
ammation revealed a pallid middle aged 
white male Abdominal examination was es 
sentially negativ e 

At operation, a large smooth, sessile 
moderately movable mass was found in the 
prepyloric region There were no palpable 
regional lymph nodes or any evidences of 
metastases A partial gastrectomy was done 

Gross examination of the specimen (Fig 
229 A) was reported on as follows On open 
ing the specimen an oval tumor mass measur 
mg 5 cm X 4 cm is found on the anterior 
Wall near the lesser curvature The tumor has 
an elastic consistency and is covered by 
smooth mucosa There are two ulcers measur 
mg 3 cm m diameter m the overlying 
mucosa The normal rugal pattern is lost and 
the whole mucosa is smooth On bisecting the 
tumor it IS found (hat the tumor is between 
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?liapttl mass are numbers of large and small, 
rounded, oval and elongated fainti}' reddish, 
soft-glislemm; pedunculated masses Owing 
to the disordered condition of the specimen. 
It is impossible to sa\ whether these small 
masses arise from the mucous membrane or 
from the muscular coal 



ITg 231 (A, Top) Hemangio-endo- 
thelioma of the stomach (H, Boltoiii) 
\ppcarance of the tumor 


The report of the microscopic examina- 
tion follows 

“AJicroscopic examination of celloidin sec- 
tion of one of these pedunculated nia'scs 
shows the presence of a tumor, the unit of 
which IS a small, thin-walled blood vessel im- 
bedded in a more or less richly cellular collec- 
tion of cells of indefinite histology In view of 
the preponderance of blood vessels, the most 
appropriate diagnosis would appear to be that 
of hemangioma However, in view of the un 
ccrtaintj’’ of diagnosis based on frozen sec- 
tions, clecision is postponed until cclloidin 
sections are available 

“Alicroscopic examination of celloidin sec- 
tions fails to show' the same great abundance 
of blood x’essels as revealed in the frozen sec- 
tion On the other hand, the preponderating 
cell is a rather small, sharply outlined cell 
with a sharply limited membrane, a stainless 
cytoplasm, and a small, rounded or slightly 
oval, poorl}' chromatic nucleus. By far the 
greater part of these cells are arranged dif- 
fusely Among them, in places, are rounded 
or oval or slitlike crevices, corresponding, ap 
parently. to x’cssels In still other places, ar- 
ranged singly or in small groups, arc small 
thin-walled vessels lined by cndotlieliiini and 
filled by red cells ” 

The diagnosis was stated as follows 
“Combining the appearances in the frozen 
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and celloidin «ection», a diagnosis of hcman 
gio endotheliom-i l I think cntirel> justi 
hable ’ 

Roentp,en examination (hg 231 \) re 
\ealed the pre«ence of a large «ell defined 
tranMucent area in the pjlonc portion of the 
stomach ssith a complete absence of norma! 
mucosal markings The lesser and greater 
cursatures of the stomach of this region were 
intact There ssere no disturbance of gastric 
peristalsis through this region The roentgen 
diagnosis ^\as tumor insoUing the pjlonc 
portion of the stomach apparently benign As 
verified surgically this proved to be a heman 
gio endothelioma The appearance of the 
tumor IS to be seen in Figure 231 B 

The next case is that of a fibromjxoma 
of the stomach 

E G female, aged 45 During the prcced 
ing 5 months, the patient complained of 
epigastric pain occasionally radiating to the 
back and to the precordium The pain was 
worse from 1 to 3 hours after meals and was 
relieved by eating It occasionally woke her 
from sleep There was no vomiting jaundice 
or bleeding and no weight loss A Iranstho 
racic resection was done and the proximal 
portion of the stomach was removed for a 
tumor present in the pars cardia The distal 


T 


\ 



lie 2^’ (\ Icjl) Fibromvoma pirs 
cardnci of the stomach (B Right) 
Same patient Note the tnn«lucent area 
surrounded by Iiarium m the pars cardi 
aca, produccii bv the tumor 


portion of the stomach was anastomosed to 
the esophagus 

The report of the gross examination was 
There is a large, lobulatcd tumor mass in the 
carduc region measuring 10 x 5 x o cm It is 
mostly exogastne m location but also m 
volves the wall of the stomach and bulges into 
the lumen The mucosal surface over the 
tumor shows a 1 5 cm ulceration The part 
surrounding this ulceration is fixed to the 
tumor while the rest is freely movable over it 
The part of the tumor outside of the stomach 
appears completely encapsulated The surface 
IS yellowish red in color The consL^tenev is 
moderately firm On section the cut surface 
consists of tannish white tissue, which shows 
radial striations (Fig 232 A) 

The final diagnosis was endoexogastric 
fibromjxoma of the stomach 

Roentgen examination (Fig 232 B) showed 
a mass in the pars cardia encircled by barium 
\ diagnosis of tumor of the pars cardia was 
made the tumor was considered to be prob 
ably malignant 

Rarely benign tumors of the stomach 
may be multiple as illustrated by the next 
case 

X D female aged 70 During the preced 
mg Z months the patient had complained of a 
dull ache m the epigastrium occurring about 
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Fig 233 (A, Lejt) Multiple pol3T3s of the stomach (B, Centa) Same patient 

Note the small, rounded translucent areas in the pars media and in the pyloric antrum 
produced by the polyps (C, Rtght) Same patient Additional translucent areas produced 
by the polyps 


2 hours after meals and lasting about' 2 hours 
The distress was relieved by milk of magnesia 
tablets She vomited on one occasion There 
was no blood in the vomitus nor was there 
any blood in the stool at any time She had 
lost .20 pounds in 2 months Physical exami- 
nation of the abdomen was essentially nega- 
tive except for some tenderness in the epigas- 
trium 

At operation, a gastrotomy was done 
Numerous polyps of the stomach were found, 
particularly in the pars media and on the 
lesser curvature Very few of the polyps were 
m the pylorus The polyps ranged in size 
from a few mm to 2 cm in diameter Four 
polyps were removed by clamping the pedicle 
and amputating the polyps by sharp dissec- 
tion ]\Iany of the pol 3 Tis, which were small 
in size, were left undisturbed 

The pathologic diagnosis was adenomatous 
pol 3 TDi of the stomach 

Figure 233 A shows the appearance of the 
polyps removed at operation 

Roentgen examination (Fig 233 B) showed 
definite evidence of two small tumors, one 
hugging the lesser curvature, pars media, and 
one more centrally located A number of 
translucent areas of variable size were present 
in the pars pylorica Figure 233 C, in which 
the two tumors were obscured, showed an- 
other tumor near the greater curvature as well 
as vaguely outlined translucent areas in the 
pars pylorica The preoperative diagnosis was 
multiple gastric polyposis 

The following case is another example of 
multiple potyps of the stomach and of the 
importance of proper technic in their dem- 
onstration 


C A , male, aged 58 The patient was on 
the psychiatric division of the hospital because 
of an undiagnosed psychosis A good history 
of his complaints was not attainable Physi- 
cal examination and roentgenographic studies 
showed evidence of active pulmonary tuber- 
culosis Because of anemia and blood in the 
stools a roentgenographic examination of the 
gastro-mtestinal tract was made The findings 
in the ex'amination of the stomach were sig- 
nificant (Fig 234 A and B) In Figure 234 A, 
representing the appearance when the stomach 
was completely filled with barium, there is no 
evidence of any abnormality On examination 
with a thin laj^er of barium (Fig 234 B) 
many small, rounded translucent areas vary- 
ing m size were found within the lumen of 
the stomach Based on these findings a diag- 
nosis of multiple polyps of the stomach was 
made 

At operation palpation of the stomach re- 
vealed several marblelike masses in its distal 
half A subtotal gastrectomy was done 

Macroscopic examination of the resected 
specimen (Fig 234 C) “Specimen received 
fresh consists of a portion of stomach opened 
There are five spheroid pedunculated reddish 
rather soft masses on the mucosal surface 
covering about 1 5 cm in diameter In addi- 
tion there are ten firmly slightly elevated 
nodules about 1 cm in diameter ” 

Microscopic Examination “Sections reveal 
adenomatous polyps of varying size and shape 
The smallest polyp is just a slight local thick- 
ening of the mucosa by regular mucosal cells 
The larger polyps contain glands of varying 
size, some of which are dilated and contain 
faint basophilic material, while others are 
small and have vascular nuclei and scanty 
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Fic 234 (\ Top lejt) Mulliple 
poUps ot the Uomach not \i';«'tlized 
because of o\erdistention with barium 
(B, Top center) Examination b\ the 
thin layer method The many rounded 
translucent areas produced bt the 
polyps are now visible (C, Top, right) 
Appearance of resected specimen show 
in^ the many polyps of the stomach 
Fig 234 (U "^lultiple polyps 

of the stomach distributed along the 
greater curvature (confirmed at au 
topsy) Note the rounded translucent 
areas along the greater curvature of the 
stomach produced bv the polyps When 
the stomich was distended with barium 
the translucent areas were ob<cure<l 


cytoplasm None of the polyps contains a 
fibrous stalk One of the larger poKps is con 
gested and contains scattered recent hemor 
rhage There is a small amount of acute in 
flammation at the tip of the larger polyps 
There is no invasion of the submucosa The 
musciilaris mucosa appears distorted and e\ 
tends into the stalk of the polypi 

Diagnosis \dtnomatous polypi of the 
stomach 

This case then is of considerable interest 
not onlv because it is in example of multiple 
benign polyps of the stomach but al'o be 
cause of the technical features involved m the 
roentgenographic demonstration of the lesions 
If numerous polyps of the stomach mav be 
obscured when the stomach is distended with 
barium then obviously a single small pohp 
mav unrecognized unle s the ibm laver 
method is employed as part of a complete 
investigation 

The presence of multiple polvps of the 
stomach was coniirmed bv autop v in the 
following ca e 

C 1 male aged 5 ’ The patient gave a 




10 year history of recurring episodes of upper 
abdominal pain The pain was epigastric m 
location occa lonallv radiated to the buck and 
was not defmitelv rel ited to fond intake I here 
was no vomiting or melcna On the dav of 
admission to the hospital he coughed up some 
blood During the week preceding hospitaliza 
tion he became hoarse and had a ilrv cou^h 
He lost 15 pounds m the preceding 2 months 
Castnc analvsis showed an achlorhvdna 
Roent^inographic examination of the che t 
revealed evidence nf a nialii^nant tumor with 
metasta es to the ribs Ih\«ical examination 
of the abdomen was essentiallv negative except 
for tenderness in the epigastrium I-ndoscopic 
examination rev ealetl paralv sis of the left vocal 
coni Roentgenographic examination of the 
stomach (Fig 234 D) was reported as fol 
lows The mucosal folds along the greater 
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curvature of the pars media are of increased 
prominence and ha\e a polypoid appearance 
Corroborative gastroscopy is suggested The 
patient s condition became rapidly Avorse, and 
he expired without gastroscopy having been 
done 

Autopsy revealed a papillar\' adenocarci- 
noma of the bronchus in the left lover lobe 
vith secondary adenocarcinoma m the medi- 
astinal lymph nodes, lung, liver adrenals, 
\ertebrae. ribs and kidneys The findings in 


the examination of the stomach are of particu- 
lar interest “The stomach is thin-v ailed and 
contains about 300 cc of greenish fluid The 
mucosa is pale, and the rugal pattern is very 
much smoothed out About 10 small polyps, 
peanut si7ed. are seen along the greater curva- 
ture 

The rounded areas along the greater curva- 
ture of the stomach as noted m the roentgeno- 
gram vere evidently' then due to the polyps 
found at autopsy' 


REFERENCES 


1 Cruveilhier, J • Anatomie pathologique 
du corps humam. Pans, 1S35-1S42 

2 Chaput. H Enorme adenome pediciile 
de la paroi posterieure de I’estomac, 
Bull Soc Anat Pans 9 534, 1895 

3 Sherren, J External poly'poid tumors of 
the stomach, Brit j\I J 2 593, 1911 

4 Collier, W IMultiple poly'pi of stomach 
and intestine, Tr Path Soc London 
47 46, 1S96 

5 Verse, INI Uber die Entstehung, den 
Bail und das Wachstum der Polypen, 
Adenome und Karzinome des i\Iagen- 
darmkanals, Arb d path Inst , Leipzig, 
l,No 5, 1-175, 1908 

6 ]\Ienetner, P Des poly'adenomes gas- 
triques et leur rapports avec le cancer de 
I’estoniac, Arch de phy'siol norm et 
path , 1 (ser 4) pp 32-55 and 236-262, 
1888 

7 Klob, J Pancreas-Anomalien, Ztschr 
Gesellsch d Arzte, Wien, 15 732, 1859 

8 Evans, J A , and Weintraub, Sydney' 
Accessory' pancreatic tissue in the stom- 
ach vail. Am J Roentgenol 69 22, 
1953 

0 Faust, D B , and IMudgett, C S Aber- 
rant pancreas, vith review of the litera- 
ture and report of a case, Ann Int j\Ied 
14 717, 1940 

10 Barbose, Joriie, de Castro, J , Dockerty'. 
M B , and Waugh John IM Pancreatic 
heterotopia, Surg , G\ nec & Obst 82 
527, 1941 

1 i Present, A J Aberrant pancreas. Am 
J Roentgenol 56 55, 1946 

12 Roach. J F and Poppel, H The 
Roentgen demonstration of an aberrant 
pancreatic nodule in the stoin.ach, \m 
J Roentgenol 56 586 1946 

13 \on Keizer I) Das Xebenpankreas 
imtcr dem Bildc benigner M.igcntumorcn, 
Chirurg 19 154, 1048 


14 Lapidari, Mario Pancreas accessorio 
dello stomaco o metaplasia eterotopica a 
tipo pancreatico della mucosa gastrica, 
Arch ital chir 47 432, 1937 

15 Benner, W H Diagnostic inoiphology 
of aberrant pancreas of the stomach Re- 
port of five cases, Surgery 29 170, 1951 

16 Joy'eux, R , Guibert, H L , and Giierner 
Les pancreas aberrants gastro-duodenaux, 
J cliir 63 261, 1947 

16A Littner, M , and Kush, I Aberrant 
panel eatic tissue m the gastric antrum, 
Radiology' 59 201, 1952 

17 Branch, C D, and Gross, R E 4bcr- 
lant panel eatic tissue m the gastro- 
intestinal tract, Aich Surg 31 200, 1935 

18 Wirts, C W , and Breckenbndge, R L 
Carcinoid tumor (argentaffinonia) of the 
stomach, Gastioenterology 12 682, 1949 

19 Meyei, J S Polyposis gastrica (poly- 
adenoma), JAMA 61 I960, 1913 

20 Balfour, D C Polyposis of the stoni- 
ach, Surg , Gy'iiec & Obst 28 465, 1919 

21 Ruggles, H E Unusual gastric poly Ik 
Am J Roentgenol 7 356, 1920 

22 Rigler, L G Roentgen observation of 
benign tumor of stomach prolapsing 
through the pylorus case report, Am J 
Roentgenol 20 529, 1928 

23 Wade, H Intussusception of the stom- 
ach and duodenum due to a g‘'>stric 
polvpus, Surg, Gynec, & Obst 17 18 h 
1913 

24 Lonnerblad, L Zvei Falle von Magcn- 
iiivagmation, Acta radiol 14 82, 1233 

25 Xatorp, W Gcmclter Polyp des Magcn- 
gewalbcs, Rontgenpraxis 3 436, 1231 

26 Odquist, H Beitrag /urn Rontgciimkl 
des Magenneurinoms, \cta rachol 18 
112, 1937 

27 Rcnandcr, \ Gutartige Mageiitumorcn, 
Acta radiol 17 491, 1936 



References 329 


28 Senturia, H R Gastric nturmoma, Am 
J Roentgenol 43 61, 1940 

29 Gomez J Schwannome de I’estomac 
J chir 63 463 1947 

30 Ludin Ma^ Endogastntisches Schwan 
nom Schr\eiz med Wchnschr 75 740, 
194S 

31 Jones, C K , and McK.ee, F Gastnc 
paraganglioma ^\Ith ulceration report of 
a case, Arch Path 48 570, 1949 

32 Paab>, H Benign tumors of the stom 
ach A case of lipoma submucosa \entn 
cull simulating cancer of the stomach, 
Acta chir scandma\ 97 381 1949 

33 Aharez I F,Lastra J E and Leon P 
Ulcerated gastric lipoma Gastroenterol 
og> 11 746, 1948 

34 West, J P and Kiio*c G Niurogenic 
tumors of the stomach, Surgerv 23 4S0 

1948 

35 Gentrj, R \V , Dockertv M B and 
Clagett 0 T Vascular malformation 
and vascular tumors of the gastromtcs 
tinal tract Surg G>nec & Obst 88 281 

1949 

36 Heitz, J Liomj ome calcine sans sereux 
de la paroi stomacale Bull et mem Soc 
anat Pans 77 896 1902 

37 Meissner W A Leiomyoma of the 
stomach, Arch Path 38 207 1944 

38 Garbarini, J , and Price H P Calcified 
leiomyoma of the stomach, Nen England 
J Med 243 406, 1950 

39 Koloski E L , Schallenberger, P L and 
Hank, G W Partially calcified gastric 
leiomyoma Am J Surg 80 245 19^0 

40 Leigh, T F Calcified gastnc leiomyoma, 
Radiology 55 419 1950 

41 Forssman G Die Roentgendiagnostik 
benigner Magentumoren Acta radiol 24 
135, 1943 

42 Enfield C A Pedunculated intragas 
tnc tumor Am J Roentgenol 25 515 
1931 

43 Simonson M Zur Frage der gutartigen 


Magentumoren, Rontgerpraxis 6 663, 
1934 

44 Hollmann, Magenkarzmom und Ma 
genpolyp, Rontgenpraxis 8 361, 1936 

45 'Miller T G Eliason, I L , and M right, 
\ W M Carcinomatous degeneration 
of polyp of the stomach, Arch Int Med 
46 841 1930 

46 Benedict, E B and Allen, A M Ade 
nomatous polypi of the stomach with 
special reference to malignant degenera 
tion, Surg , Gynec & Obst 58 79, 1934 

47 Alinnes J F , and Geschicl ter, C F 
Benign tumors of the stomach. Am J 
Cancer 28 136 1936 

48 Brunn L and Pearl, H Multiple gas 
tnc polyposis Surg , Gy nec & Obst 
76 257, 1943 

49 Pendergrass E P Prolapse of pedun 
culated tumors and gastric mucosa 
through pylorus into duodenum roent 
genologic diagnosis, J4MA 94 317 
1930 

50 Manning I H Jr and Gunter J U 
Prolapse of redundant gastric mucosa 
through the pvlonc canal into thi duo 
denum. Am J Path 26 57 1950 

51 Jeghers H McKusick \ A and Katz 
K H Generalized intestinal poKposis 
ind melanin «pots of the oral mucosa 
lips and digits New England J Med 
244 99o 1949 244 1031 1949 

52 Wolff, H H Familial intestinal polyp 
osis With pigmentation of lips oral mu 
cosa face and digits Lancet 1 446 1952 

33 Ravitch AI M Polypoid adenomatosis 
of the entire gastrointestinal tract, Ann 
Surg 128 283 1948 

54 W elch, G , and McHardy , G Adenoma 
lous polvposis of the whole gastrointes 
tmal tract, GastroenlerolOt,y 13 451, 
1949 

55 Andrew, R Centralized mte'^tinal poly 
posis with melanosis Gastroenterology 
23 493, 1953 




Bezoars and Other Foreign Bodies of the Stomach 331 


m Inlow s case 'ihoued a bezoar in the stem 
ach which on removal was proved chem 
icall> to consist of shellac The shellac 
had 'separated from the solution m dena 
lured alcohol which the patient had been 
imbibinp: during the prohibition era In all 
the cases reported m the literature, the 
cause was obviouslv the drinking of •shellac 
solution m some form In the majontj of the 
cases there was a concomitant gastric ulcer 
The ulcer developing in as'iociation with a 
bezoar ma> perforate * 

Ramsbottom and Barclaj’^ made one of 
the earliest diagnoses of hair ball of the 
stomach b\ roentgen examination The bis 
muth meal encompassed the mass, which 
produced a lighter area within the shadow 
of the bismuth Palpation demonstrated that 


the mass was freel> movable within the 
stomach Another ca'te of hair ball of the 
stomach diagno'-ed roentgenologically was 
that of Rovsing” The patient was an 
8 year old girl who was m the habit of eating 
her hair The barium meal showed an irreg 
ularl> outlined, movable, translucent mass 
of the shape of the stomach At operation 
the roentgen diagnosis was confirmed, and a 
hair ball was removed 
There are three roentgenologic points 
which aid in its recognition (I) the shadow 
produced by the mass is centrally located, 
<^0 that the contours of the stomach are un 
affected and exhibit normal peristalsis (2) 
the inlragastnc position of the mass ma> be 
altered manually under fluoroscopic control 
and (3) if the mass is large, it maj m 




Fig 235 (A Top) Phvtobezoar with gastric ulcer 
(B Bottom) Same patient Appearance of the phjto 
bezoar 
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vaginate the air bubble of the stomach (in 
the erect position) and stand out in clear 
relief 

The typical roentgen appearance of a 
large hair ball of the stomach was shown in 
the case of a little girl, 8 years old, described 
by Mercier and Mangini.^'’’ 

Allen*® reported the roentgen findings m 
three cases of phytobezoar In two cases 
they produced iiregulaily outlined trans- 


lucent areas, exhibiting free mobility. In 
the third case the banum-impregnated 
phytobezoar could be distinguished from 
the rest of the barium in the stomach by a 
translucent halo While the piesence of the 
bezoar is ordinarily recognized radiologically 
without difficulty, at times it may closely 
simulate the deformity produced by an in- 
ti insic polypoid mass*" 

Rarely, a new growth may simulate the 



Fig 236 (A, Z,c//) Trichobezoar of the stomach {B, Rtg/U) Same 
patient A translucent area, occupying almost the entire stomach, was 
produced by the bezoar 



Fig 237 Mass of paper clips in the stomach 
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appearance of a bezoar Sanguil\ and 
Blanco’® described a huge mtragastric mass 
nhjch occupied a]most the entire stomach, 
radiologicallj simulating the appearance of 
a bezoar Operation revealed a ma’JS at 
tached bj a pedicle to the posterior wall of 
the fundus from which it extended into the 
gastric cavitj the tumor having assumed 
the shape of the stomach itself Histologic 
examination revealed it to be a schwan 
noma 

A mjoma ma> be so huge and conform 
to the configuration of the stomach so 
closel) as also to simulate the roentgen ap 
pearance of a bezoar 

Illustrative Cases The roentgen appear 
ance produced bj a phjtobezoar of the 
stomach is well shown in the following case 
examined b> Dr Lewis G Allen The irreg 
ularlj outlined translucent area resulting 
from the presence of a phjtobezoar can be 
noted in the accompanying illustration 


(Fig 235 A) In addition, a large ulcer of 
the lesser curvature of the stomach was 
present I igure 235 B shows the appearance 
of the phytobezoar after removal 

In the following case the trichobezoar 
occupied almost the entire stomach 

C H , aged 4 At the age of 6 months, this 
patient of Dr Stillman’s picked the wool off 
blankets and swallowed it The parents there 
fore found it necessary to cover the blankets 
with muslin Later, the child pulled out some 
of her hair and swallowed it, a habit which 
continued for about 6 months The hair was 
therefore clipped short during the next 6 
months and then permitted to grow again At 
one time the child vomited a hair ball about 
the size of a hen’s egg The child s habit con 
Imued and shortlv before operation the 
mother noticed hair in the child s stool The 
child finally developed severe abdominal pain 
Operation under «pinal anesthesia revealed a 
hair ball, which was removed The tncho 
bezoar was hard and firm and had the con 
sistcncy of thick felt (Fig 236 A) Roentgen 



334 Bezoars and Other Foreign Bodies of the Stomach 



Fig 239 Spoon in the stomach 


examination showed a large, freely movable 
mass, filling almost the entire lumen of the 
stomach (Fig 236 B) 

Other foreign bodies may also be swal- 
low'ed by patients, often with intent, as m 
the mentally unbalanced 
An example of foreign bodies in the stom- 
ach is illustrated by Figure 237 The patient, 
a boy of 14 on the Psychiatric Service at 
Bellevue Hospital, w'as in the habit of 
sw'allowing all sorts of objects, such as but- 
tons, nails and paper clips Roentgen ex- 
amination shows the numerous paper clips 
wuthin the stomach None w'as noted else- 
where in the alimentary tract 
Another example is illustrated by Figure 
238, showing a stomach the lower portion 
of w'hich IS filled with tacks A few' have 
escaped beyond the confines of the stomach 
itself Figure 239 show's a spoon in the 
stomach, which was removed by gastrotomy 
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Malignant Tumors of the Stomach 


i\cinn\cn and ioc\Tro\ 

In the rmle, tlic stormch i'. the mo«t 
common site for the tleselopmcnt of cancer 
Though a site of predilection a! o in the 
female, it is lc«s common than cancer of 
the uterus 

In about 60 per cent of the casC'. the 
tumors occur m the p\lonc portion of the 
stomach l\\cnt\ per cent originate along 
the lesser curvature and cardia and about 
5 per cent arise on the po'tcrior wall I he 
rest are localized along the greater cur\a 
ture the anterior wall and the fundus The 
least frequent area of invoKcmcnt ts the 
fundus Adenocarcinoma is the most com 
mon t\pe of malignanc) of the stomach 

Malignant tumors of the stomach nn\ be 
entirel> asjmptomaiic and niaj lie found 
onl> on accidental examination or the (hs 
co\er> of a metastatic focus At iimc' a 
gastric new growth is «o free of subjective 
and objective evidence as to be discovered 
onl} at autopsj Thev niav be multiple * '* 
In the case reported b\ Hicklc*. there were 
S independent carcinomas of the stomach 

ROENTGLV diagnosis: 

The importance of the roentgen method 
m the diagnosis of carcinoma of the stomach 
lies in the fact that the earl> clinical s>mp 
toms may be vague and indefinite Roentgen 
examination may disclose evidence of sen 
ous abnormality long before the clinical 
picture would definitely justify the diag 
nosis of malignant disease 

Unfortunately, however due to the very 
vagueness of the early symptoms patients 


often do not present them«cUcs until so late 
that roentgen examination reveals the ma 
hgnant Ic ion to have reached an inoperable 
‘Stage ThiN situation is complicated still 
further b\ the fact that even when the 
patient pre ents him«elf at the very onset 
of the di«ca«c, careful studv may fad to 
demonstrate the lesion in its incipient stage 
This is particularK true of the lesion which 
infiltrate^ the snbmuco a and for a long 
time miv iffect neither the external contour 
nor the intrinsic nuico al configuration 

\n cxtremcK important feature in rela 
tion to the roentgen diagnosis of the stom 
ach when malignancy is su peeled is the 
significance of a normal gastric appearance 
When the examination has been conducted 
carefully includin„ ob'Crvation through 
everv angle of obliquity in both the vertical 
and the prone po itions as well as a detailed 
studv of the muco al structure in the vast 
niajoniv of ca cs normal findings will 
justify the diagnosis of the absence of ma 
hgnant disease 

\nothcr aid that can be obtained by 
roentgen study is the difiereniiation be 
tween an cxlragastric and an mtragastne 
tumor Thus the mere finding on physical 
examination of a palpable tumor in the 
gastric area in a patient assumed to have 
evidence of gastric disease does not neces 
sanly prove beyond a doubt the exact ana 
tomic location of the lesion Huoroscopic 
examination mav disclose the fact that the 
contour of the stomach is intact and that 
peristalsis is normal Moreover, the position 
of the stomach may be altered and the extra 
gastric location of the tumor may be clearlv 
shown by manual palpation 
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Another aid in differential diagnosis lies 
in the demonstration of the mucosal “relief.” 
This will be intact when the growth remains 
extragastric but may show areas of destruc- 
tion when the growth is intrinsic 

A point of considerable practical clinical 
importance is the question of the operability 
of a tumor of the stomach A malignant 
lesion which involves the entire stomach or 
one that is situated at the cardiac end may 
require a total gastrectomy However, a 
tumor limited to the pyloric portion may be 
readily resectable In addition to the actual 
localization of the growth, there are several 
other important points in this connection 
First is the free mobility of the involved 
zone The question of mobility of the stom- 
ach in the presence of malignant infiltration 
IS, of course, extremely important from the 
standpoint of surgical intervention The 
greater the mobility of the stomach, the less 
technical difficulty will the surgeon presum- 
ably encounter in an attempted resection 
Another point of considerable practical sig- 
nificance is the fact that the size of the 
malignant infiltration offers no evidence as 
to the probable extent of metastatic involve- 
ment Lesions of the stomach so small as 
to create the hope of a diagnosis at an early 
stage may show at operation widespread 
metastases On the other hand, large lesions 
readily palpable may exhibit no evidence 
of the spread of the malignant lesion The 
location of the tumor is much more impor- 
tant than its size in determining the ques- 
tion of operability 

Finally, in some cases roentgen study 
may disclose evidence of metastatic inva- 
sion which may escape the observation of 
even an excellent clinician Thus, in addi- 
tion to such clinical evidence as a Virchow’s 
node, Blumer’s shelf or fixation of the 
umbilicus, roentgen study may disclose in- 
vasion of the lungs and skeletal structures 
Occasionally a marked delay in the passage 
of the barium through the transverse duo- 
denum, with dilatation proximal to the zone 
of obstruction, in a patient with definite 
carcinoma of the stomach may suggest me- 


tastases to retroperitoneal nodes as a cause 
of the occlusion An examination of the 
colon may disclose the presence of a tumor 
invading the rectal wall, which may draw 
attention to a gastric malignancy as the 
primary cause 

In a small percentage of cases, the ova- 
ries are involved by metastatic invasion A 
diagnosis of a Krukenberg type of tumor 
may be justified by the roentgen demon- 
stration of a gastric neoplasm, usually 
scirrhous, in a woman with ovarian enlarge- 
ment The involvement of the ovaries is ap- 
parently the result of peritoneal implanta- 
tion and lymphatic spread 

The essential roentgen finding in malig- 
nancy of the stomach is the demonstration 
of a persistent defect of gastric contour, 
usually of irregular outline In addition, 
frequently evidence of invasion of the lumen 
of the stomach may be shown In order 
to demonstrate either or both of these 
findings, a careful, technically detailed 
study of every portion of the stomach is 
essential The mucosal relief studies are, of 
course, of tremendous importance, yet these 
must not be pursued to the neglect of the 
study of the contour with the stomach com- 
pletely filled with barium The safest pro- 
cedure and the maximum degree of exact- 
ness in diagnosis will be achieved through 
an intelligent combination of both these 
procedures In many cases, a study of the 
contour of the filled stomach will be suffi- 
cient to establish the diagnosis, although the 
mucosal study even in such cases will yield 
more detailed information as to the extent 
of the growth It is particularly in the case 
of malignant lesions that are ordinarily not 
recognizable by their involvement of either 
the lesser or the greater curvatures of the 
stomach that studies of the mucosa are of 
greatest value In such cases a lesion on the 
anterior or posterior wall may actually he 
obscured when the stomach contains con 
siderable barium A small amount of a thin 
mixture, however, carefully spread over the 
entire mucosa, may disclose destructive 
changes arising from malignant invasion 
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It IS in such cases also that the compression 
technic popularized b> Berg, Akerlund and 
Chaoul find& its greatest usefulness 
In the case of carcinoma at the cardiac 
end of the stomach, sometimes the diag 
nosis ma> be made on direct fluoroscopic 
inspection with the patient in the erect 
position In such cases the soft tissue mass 
of the tumor ma> be outlined clearK as it 
extends within the air bubble Inspection of 
the contour of the air bubble is, therefore 
of considerable importance in the routine 
roentgen study of the stomach This is espe 
ciall> eo since barium administered to the 
patient maj sink below the level of the 
tumor and show a normal contour Another 
reason for careful fluoroscopic stud> in such 
cases lies m the fact that if the barium is 
observed leaving the esophagus a splitting 
of the stream of barium ma> be ob'Crved 
due to the interposition of the growth Par 
licularlj when the tumor is small, such evi 
dence of a persistent character of the split 
Img of the stream maj assume enormous 
diagnostic importance In addition, a care 
ful stud> of this region will disclose the 
absence of normal mucosal markings Films 
taken only m the prone position ma> fail to 
disclose a small tumor of the cardia because 
of the fact that it ma> be obscured b> the 
upward displacement of the barium 
When the cardiac end of the esophagus is 
invoked m the malignant process irregu 
larities of contour, destruction of normal 
mucosal markings of the cardiac end of the 
esophagus and dilatation due to partial ob 
struction maj be found, similar to the evi 
dence produced when carcinoma is limited 
to the esophagus itself 
Of outstanding importance in the diag 
nosis of an infiltrating lesion of the stomach 
IS the defect of contour usually irregular 
m outline Such defects of contour ma> be 
simulated b> a number of conditions A 
small amount of barium, particular!} when 
not uniformly distributed ma} produce ap 
parent filling defects The^e, however are 
of an inconstant character and v\iU not be 
demonstrable on re examination This is 


one of the dangers in the application 
of mucosal studies when emploved bv the 
inexperienced Retained food, as in pvloric 
stenosis, or improper preparation of the 
patient, with examination <=hortl> after a 
meal mav show abnormalities in contour 
which ma} suggest momentarilv the pres 
ence of •serious disease However, the mo 
bilit} of the contents, the demonstration of 
the inconstant nature of the deformit} as 
well as questioning the patient will di'clo^e 
the true nature of the condition 

The pressure of neighboring organs ma} 
al<so produce apparent deformities of con 
lour The pre sure of the ribs against the 
greater curvature as well as the pressure of 
the spine nnv alter the contour of the stom 
ach Changing the position of the patient 
the persi-stence of normal peristaltic activ it} 
the effect of manual palpation m forcing 
barium into the apparentl} defective areas 
as well as the normal mucosal relief, all 
combine to make differential diagnosis eas 
il} possible 

Similar!} displacements and indentations 
produced b} exlragastric tumors ma} be 
equall} amenable to differentiation from 
intrinsic disease b} the application of the 
procedure described above The difficult} is 
much greater however, when the stomach 
IS embedded in extragastnc tumefaction In 
extreme ca'ies of this character, peristaltic 
aclivit} ma} not be readil} demonstrable 
and the contour ma} be superficial!} irreg 
ular Careful mucO'.al studies, exhibiting an 
unbroken membrane, ma} be the onl} cn 
tenon upon which a diagnosis of the extra 
gastric location of the tumor ma} be based 
When a carcinoma of the pancreas actuall} 
breaks through the wall and invades the 
lumen of the stomach the differential diag 
nosis ma} be difficult or impossible 

Benign lesions ma} produce deformities 
which ma} clo'^el} mimic those of malig 
nant disease Among these are lesions which 
have been clas'^ed as S}T3hilis or tubercu 
losis of the stomach, benign b}pertrophic 
p}loric stenosis, and inflammator} lesions 
produced b} the swallowing of corrosives 
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At times, only a ver}'’ careful clinical inves- 
tigation of the entire background of the 
case will aid in determining the etiologic 
factor Roentgenologicall}', however, the dif- 
ferentiation can be made only Avith extreme 
difficulty, and in some cases it may be im- 
possible definitel}' to evaluate the signifi- 
cance of the defoimit}' 

The difficulty is enhanced still further by 
the fact that, in the early stages of scirrhous 
caicinoma, the pathologic process which is 
essentiall}’- limited to the submucosa and 
the deepei layers of the stomach may leave 
the mucous membrane intact and free of 
an}'^ loentgenologically recognizable abnor- 
malities 

Spasm of vatious regions of the stomach 
may occasional!}' introduce difficulties in 
differential diagnosis Hovever, deformities 
produced in this manner will, as a rule, be 
inconstant, either during the course of a 
single fluoroscopic examination or on re- 
peated studies with and without the pre- 
liminary administration of antispasmodics 

Occasionally, also, a marked h} pertrophic 
gastritis with considerable distortion of the 
mucosal lelief picture may introduce diffi- 
culties in differential diagnosis A careful 
evaluation of the appeal ancc of the mucosal 
folds will be necessary TJie confinuit}' of 
the hypertrophic folds with the rest of the 
folds of the stomach that are uninvolved 
may aid in establishing the nature of the 
process as benign rather than malignant 
Submucosal infiltration of a malignant char- 
aclei may introduce difficulties which may 
make a differential diagnosis impossible 

The infiltrative type of new gioivth may 
give rise to considerable difficulty m two 
ways In the first place, by extending be- 
neath the mucosa, its recognition in tlie 
early stages may be difficult or impossible 
While a mucosal fold ma}' be thickened 
and therefoie perhaps may become moie 
prominent in the loentgen relief, it may not 
be possible to differentiate such an appear- 
ance from that of a piominent fold due 
either to functional causes or to a hyper- 
trophic gastritis of benign origin Even with 


regard to the possibility of early diagnosis 
of carcinoma by gastroscopy, it may not 
always be possible to differentiate malig- 
nant infiltration of the wall from hyper- 
trophic gastritis IMoreover, even ivhen suffi- 
cient change has been produced by the 
infiltrative process so as to be recognizable 
or suspected, the exact limitations of its 
spread may be impossible to determine 
This IS true not only from the roentgen 
point of view, but even at the time of oper- 
ation palpation may fail to give a clue as to 
its exact limitations 

Persistent irregularities of contour in oc- 
casional areas of the stomach, however, even 
though superficial in nature and associated 
with an absence of peristaltic activity in 
those regions, are an aid in the diagnosis of 
malignant disease 

Scirrhous carcinoma in its later stages 
produces a narrowed tubular stomach when 
the pathologic process is diffuse Scirrhous 
malignant invasion of the stomach, however, 
may show a predilection for special areas 
TTuis, the process may be limited to the 
midporlion of the stomach, leaving the 
cardia and the pylorus free of invohenient 
Owing to the narrowing of the pars media, 
the stomach becomes dumbbell-shaped or 
hourglass in appearance The contour often 
exhibits superficial irregularities, although 
at times scirrhous invasion may leave the 
aflected area surprisingly smooth This type 
of organic hourglass deformity is readily 
distinguished from the type produced by an 
ulcer of the lesser curvature Unlike the 
dumbbell-shaped appearance, the organic 
hourglass deformity of ulcer is B-shaped, 
with the lesser curvature uninvolved except 
for evidence of a niche In addition, there 
are those other points in difterential diag- 
nosis which have been discussed previously 
under the subject of ulcer 

Ow'ing to the stiffness and rigidity of tlie 
w'all produced by the infiltrative process, 
the barium runs through tins region AVith 
consideiable rapidity Despite this tendency, 
the upper locule in the late stages of empty 
mg may show a moderate retardation Par 
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ticularl) significant is the fact that the 
esophagus ma> remain filled because of the 
diminished capacity of the stomach This 
IS clinically important since under such 
conditions a patient may gue a history of 
difiiculty in s«allo^Mng and the impression 
that the cau^e is a malignant lesion of the 
esophagus it«elf If the roentgen examina 
tion then is limited only to the esophagus, 
the e^act nature of the cau«e may escape 
recognition 

\\hen the infiltrative lesion is limited to 
the pylorus, pyloric stenosis nny result, 
with marked dihtition of the stomach, an 
ob tractive type of peristaltic activity and 
considerable gastric retention In some cases 
the roentgen picture mav be indistingui'sh 
able from the pyloric stenosis produced by 
an ulcer It is essential to make every effort 
to demonstrate the entire contour of the 
les«er and the greater curvature An un 
broken contour with peristaltic activity 
ttacetl to the pyloric ting would favor the 
benign nature of the obstructive process 
An irregularitv in the prepyloric region 
would «peak for malignancy All the other 
possibilities, however, of hypertrophic py 
lone stenosis syphilis or tuberculosis and 
chronic gastritis would have to be con 
sidered in arrivin„ at a differential diag 
nosts In those cases m which the infiltra 
tion at the pylorus results in rigidity and 
stiffness of the w alls w ithout occlusion there 
may be acceleration in the emptying of the 
stomach the barium rapidly filling the 
duodenum and the rest of the ‘imall in 
testine 

The persistent ab'sence of peristaltic acliv 
ity at any localized region of the stomach 
is a matter of extreme diagnostic impor 
tance This is particularly significant when 
as'^ociated with a definite defect in (he con 
tour However small localized areas of 
rigidity at the leaser curvature with smooth 
contour and an absence of peristalsis may 
be noted sometimes at the site of a mucosal 
ulcer or as a result of retrogressive changes 
m the healing of an ulcer If the localized 
rigid area is produced b\ a small malignant 


infiltration, the contour may show a super 
fiaal irregularity Slore extensive evidence 
of destruction associated with this super 
ficial irregularity may be demonstrable by 
mucosal studies and may aid materially in 
establishing the diagnosis The palpation of 
the mass, the position of which coincides 
with the defect of contour, and the absence 
of peristalsis give additional confirmation 
to the diagnosis of malignant infiltration 
Of least importance in the diagno''is is the 
demonstration of localized tenderness 
Disturbances of mobility m the presence 
of malignant infiltration may also be roent 
gcnologically demonstrable, particularly by 
palpation during fluoroscopic examination 
The tumor may be fixed to the liver as a 
result of malignant infiltration in the liga 
ments Following metastatic spread in the 
mesocolon, the transverse colon may be 
come clo'cly attached to the stomach There 
may, in fact, be an actual coalescence of the 
wails of the stomach ami the colon, and, as 
the result of ulceration, a gastrocolic fistula 
may be established This may then be rec 
ognizable, either by the ingested meal show 
ing barium directly entering the colon 
through the stomach, or the fistulous com 
munication may be clearly demonstrated by 
means of a barium enema 
In addition to the scirrhous type of ma 
lignancy, which is recognizable primarily 
by infiltration of the wall, there is the 
adenomatous or papillomatous type of ma 
lignancy which primarilv invades the lumen 
of the stomach This type of malignancy 
produces irregularly outlined defects within 
the lumen of the stomach b\ displacement 
of the barium It is m malignant tumors of 
this kind that the fingerprinting ty^pe of 
deformity is found b.ot only should ex 
amination be made with the stomach com 
pletely filled out but also with a thin layer of 
barium At times large amounts of barium 
may obscure the presence of a tumor of 
this nature However if a small amount of 
barium is used and if this is carefully spread 
over the mucous membrane, the tumor mass 
will stand out in clear relief Manual or 
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mechanical compression may also be of con- 
siderable importance As with every other 
type of gastric lesion, here, too, examination 
in every position and through every angle 
of obliquity is important Considerable care, 
of course, is required when the tumor is on 
tlie posterior wall 

Sarcovia of the Stomach Sarcomas of the 
stomach produce deformities in the roent- 
genogram indistinguishable from those 
caused bj' malignant infiltration generally 
In rare cases tlie roentgen findings may be 
those of a benign tumor '• “ 

Lymphogranuloma and Leukemte Infil- 
tration of the Stomach A detailed survey 
of the pathologic changes of the alimentary 
tract as the result of leukemic infiltration 
was made by Symmers” at Bellevue Hos- 
pital The gastric rugae were very promi- 
nent and, between the folds, the mucosa 
showed the piesence of many isolated 
nodular masses, particularly in the pyloric 
region These nodular areas resulted from 
collections of lymphoid tissue in the 
mucosa and submucosa 

The great thickening of the gastric rugae 
throughout the entire stomach as a result 
of leukemic infiltration was also described 
by Wells and I^Iaver " This finding was true 
not only in their personal case, but also in 
the 6 out of 7 cases of pseudoleukemic in- 
filtration which they found in the literature 

Pearson, Stasney and Pizzolato® described 
the huge, irregular folds of the stomach 
when involved in lymphatic leukemia These 
were most marked on the greater curvature 
toward tlie pylorus Pathologically, the 
process w'as limited to the mucosa and the 
submucosa, with sharp demarcation from 
tlie muscularis In m 3 ^elogenous leukemia, 
however, they noted infiltration of the 
deeper layers Therefore, the roentgen pic- 
ture may be that of a polypoid hypertrophic 
gastritis, and only histologic study wall 
demonstrate the true nature of the dis- 
ease 

A feature m the roentgenograpliic study 
in such cases that may be helpful depends 
pn the fact that the duodenum may be seri- 


ously involved in the leukemic infiltrative 
process as well as the stomach Therefore, 
roentgenograpliic study may show unusual 
prominence of the mucosal relief, with poly- 
poid changes in the duodenum, as described 
by Mead’" and Koch ” Thus, m Mead’s case 
of chronic lymphatic leukemia, the involve- 
ment of the stomach w'as shown roentgeno- 
logically by unusual prominence and irreg- 
ularity of the mucosal relief of the entire 
stomach, from cardia to pylorus, the ap- 
pearance suggesting a severe gastritis or 
diffuse polyposis A similar appearance was 
noted in the duodenum Operation revealed 
the stomach to be markedly dilated and 
apparently filled with small tumors The 
first and the second portions of the duo- 
denum were also involved in the process, as 
well as areas throughout the remainder of 
the intestine Examination of two Ijmiph 
nodes near the stomach showed evidence 
of lymphatic leukemia on microscopic ex- 
amination 

Similarly, Koch described two cases in 
which, m addition to marked tlnckening of 
the mucosal folds of the stomacli, irregu- 
larly outlined translucent areas involved the 
pj'lorus and extended into the proximal por- 
tion of the duodenum 

The development of niche formation of 
the lesser cur\alure with associated irregu- 
laritj'^ of the pylorus as the result of lym- 
phogranulomatous infiltration of tlie stom- 
ach W'as described b\f Kaznelson 

In Hodgkin’s disease of the stomach, the 
roentgenologic findings have been indis- 
tinguishable from those produced by malig- 
nant infiltration (Singer, Koenig and Cuk 
x'er,” Jungmann,’® Pirke}' and Roberts’ 
and Sandwick”) Singei’s well-supported 
case W'as subjected to gross and microscopic 
study of the tissues at autopsy, and m this 
w'ay he w'as able to demonstrate that the 
disease was limited to the stomach and the 
perigastric lymph nodes The roentgenogram 
showed a deformity of the pylorus similar 
to that produced by a carcinomatous lesion 
The only method of establishing the diag- 
nosis IS histologic examination, and even 
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then considerable difticuU> may be encoun 
tered Wallhauser*® has described the con 
fusion in termmologv and has shown that 
there are 52 different names for apparently 
the same disorder, some of the terms rang 
mg from “chronic benign lymphomatosis to 
lymphosarcoma of the Hodgkin type This 
IS due to the fact that the criteria necessary 
to establish a diagnosis of Hodgkms dis 
ease and many neoplastic structures of 
lymphoid origin have been grouped by some 
writers under the unqualified term“lympho 
blastoma ’’ In a lesion, therefore, m which 
even the histologic criteria are ometimes 
in doubt, one can hardly expect that roent 
genologic examination xxiU offer aid in dif 
ferential diagnosis 

While the differential diagnosis of leu 
kemic infiltration from a malignant le 
Sion may be impossible, roentgen evidence 
that may aid m arousing suspicion as to 
the presence of the disease is the combina 
tion of giant rugae localized ptimanly to 
the pvlorus, and an associated involvement 
of the duodenum Since malignancy of the 
stomach practically never extends beyond 
the stomach through the pyloric ring with 
any considerable invasion of the duodenum 
such evidence in the roentgenogram should 
prove to be of value in tbe differentiation 
of a malignant lesion of the stomach from 
that produced by leukemic infiltration 

The roentgen findings in lymphoblastoma 
of the stomach are practically indistin 
guishable from those of gastric carcinoma 
not only in mv experience but in that of 
other obserxecs^® ^ 

A plasma cell tumor of the stomach 
(Ende may produce deformities, indi 
eating only that an infiltrative lesion is 
present without any specific diagnostic fea 
tures This was also true of the benign 
teratoma of the stomach in an infant de 
scribed by Large AIcChord and Neel* 

Amxloidosis of the Stomach 

Stemhaus ^ m 1902 described the findings 
m a patient who died following a massive 


gastro intestinal hemorrhage Autopsy re 
vealed a combination of amyloid and by 
aline infiltration of the heart, the stomach 
and the intestine without any recognizable 
etiol<^y The stomach was markedlv dilated, 
and the lumen of the pylorus was abnor 
mally constricted There were no definite 
ulcerations, although in some areas the mu 
c<fc>a was defective The wall of the pylorus 
was thickened A number of additional re 
ports followed (Beneke and Bonning in 
1908, Schiller in 1909, Bed ert m 1918 and 
Lubarsch in 1929, quoted by Clausen 
Kolebky and Stecher in I9J9 made a thor 
ough survey of the literature on primary 
systemic amyloidosis They slated that 
Ritter m 1908 had also described a case 
of amyloidosis with involvement of the 
stomach 

Amylo)dosi» of the stomach may cause 
roentgenographic changes closely simulat 
ing those of an infiltrative lesion Appar 
ently the first roentgenographic evidence 
appeared in the article by Gottron ® pub 
hshed in 1932 The stomach was smooth in 
outline, peristalsis was superficial, and there 
was a marked delay in the visualization of 
tbe pylorus When the pylorus was finally 
visualized, the folds appeared to be unusu 
ally prominent The evidence was considered 
suggestive of an intramural lesion Patho 
logic examination disclosed amyloid de 
posits in the stomach as part of a general 
ized process A roentgenographic deformity 
of the pylorus having the appearance of an 
infiltrative lesion was described by Clausen 
in 1935 {ibtd ) in a case of amyloidosis of 
the stomach confirmed by autopsy 

In another case of amyloidosis of the 
stomach Abner Golden ^ in 1945 described 
irregular narrowing of the pyloric antrum 
and a 50 per cent gastric retention at 6 
hours (the roentgenograms were not in 
eluded) At operation a mass was palpated 
in the pylorus which was resected On open 
ing the stomach two superficial ulcerations 
of the mucosa were present There was an 
increase of the interstitial tissues caused 
by the deposit of amyloid resulting in 
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atrophy of the muscle fibers There were 
also shght amylotcl deposrts rn the walls of 
the blood vessels Frbrotrc changes were 
present in the region of the ulcers Arnyloid- 
osrs of the stomach may also cause roent- 
genographic changes srrnilai to those in hj'- 
peitrophrc gastritis (Shipps and Brannan-’’) 

NnuRoirBROMA or urn Stomach 

A laie lesion of the stomach is neuio- 
fibioma Von Recklinghausen,-'’ in his 
classic on neuiofibiomatosis published in 
1S82, described the changes which he found 
at autopsy in the stomach and the intestine 
Pathologically, the lesions weie similai to 
those in the nodules of the skin 

Unless the deformity of the stomach oc- 
curs in the presence of von Recklinghausen’s 
disease it has no distinguishing featuies 
which would justify a diagnosis of neuro- 
fibroma In Bank’s’" case of a neuiofibioma 
of the stomach the deformity was similar 
to that of a carcinoma of the pylorus Simu- 
lation of a malignant ulceiatmg lesion char- 
acterized the loentgenogiaphic appearance 
of the cases reported by Baty'*' and Smith 
In Bock’s” case loentgen examination 
showed a deformity of the pylorus with 
nan owing of the lumen in a patient who 
had von Recklinghausen’s disease The 
author does not state that this association 
had aroused anj^ pieopeiative suspicion of 
a neuiofibioma of the stomach, which the 
lesion proved to be 

In this legal d Canney’s'” expeiience is 
very mteiesting One tumoi of the stomach 
which he resected proved to be a neurilem- 
moma Theie was no evidence of von Reck- 
linghausen’s disease In anothei patient a 
neurofibroma of the stomach was removed, 
and the pathologic diagnosis was made that 
the lesion was probably a local manifesta- 
tion of von Recklinghausen’s neuiofibioma- 
tosis However, there was no evidence of 
any geneiah/ed process, at the time of op- 
eration Eleven 3’eais latei, although the 
patient had no symptoms referable to the 
original gastiic lesion, the chest, the shoul- 
ders and the back were studded with typical 


nodules of von Recklinghausen’s disease, 
The patient stated that these lesions began 
to appear shortly after his operation 

Gillespie'”’’ described a case of multiple 
cutaneous neurofibromata associated with a 
large abdominal mass Roeiilgenogiapliic 
examination showed considerable defoiinity 
of the stomach, indicative of neoplastic in- 
filtration Histologic study of the gastric 
tumor revealed it to be a neuio-epithelionia 
However , inici oscopic examination of one of 
the cutaneous lesions showed the typical ap- 
peal ance of neurofibroma as seen m von 
Recklinghausen’s disease In Triiglio’s’”’ 
case of generalized neurofibromatosis, au- 
topsy revealed a chronic stenosing gastric 
ulcer a( the floor of which was a iieiiro- 
fibromatoiis node In addition theie weie 
some neuiofibiomatous nodules at the base 
of some ulcers of lecent oiigin in the 
anastomosed loop of small intestine 

In one case of neuiofibioma which I ex- 
amined, the loentgenogiaphic appear ance of 
the stomach produced by the lesion was in- 
distinguishable fiom an infiltiatmg carci- 
noma This case is desciibed in detail at the 
end of the chapter 

In extremely rare instances Roeck’s 
saicoid inaj' involve the stomach and pro- 
duce a deformity loentgenologically indis- 
tinguishable from malignant infiltration 
(McKiisick ’"‘U 

Essential Roentgen Findings The es- 
sential findings in the loentgen diagnosis of 
malignant infiltration of the stomach are 

1 An iiiegiilai filling defect in the con- 
tour of the stomach, of a persistent nature 
and unaffected by' le-exainination or by the 
administration of antispasmodics 

2 Absence of peristalsis throughout the 
area of involvement 

3 Rigiditjf of the involved area, with di- 
minished flexibility due to the thickening 
of the wall by the infiltrating process 

4 When the infiltiation of the wall is 
marked, the lumen of the stomach becomes 
considerably narrowed, and in diffuse scii- 
ihous infiltiation, the obliteiatioii of the 
lumen ina}' be extreme. 

5 Abnormalities of the noimal mucosa 



Roentgen Diagnosis 343 


relief pittcrn produced b\ the mfdtnlm!; 
process 

6 Irrcgulnrh outlined tnn‘«luccHl irus 
withm the conflnc^ of the «;lomnch, occa 
•siomlh of the fingerprinting t\pc, due to 
the intnlumiml iim ion in of {un„al 
tng or pohpoid nnhgmnl new growths 

7 Diminution of inobilil\, this occurniio 
when the tumor is fixed to ndjicent "itruc 
lures 

8 Disturbtnccs of motilitj, depending 
upon the loc'lllz^llon md inturc of the in 
liltrating process '=0 tint when the walls of 
the stomach are ri^id and the peloric lumen 
Is gaping, the e cape of barium nn\ be 
exlraordinarilj rapid \\ hen the pj lone out 
let Is occluded, c\crj gridation of gastric 
enlargement anil abnormal retention ma> 
de\elop, depending upon the degree and 
the unjielding character of the obstruction 
which the lesion has produced 

M \ss HotMCtsocRM n\ 

In order to nuke it po 'iblc to diuno c 
carcinoma m its c irhest st ue^ m i s roent 
ftCnOe,raph\ has been recommended a pro 
cedure which has prosed to he fpnte sue 
cessful in the demonstration of unsuspected 
lesions of the chest Theorcticallj at least, 
mass roentgeno^r ipln would appear to lie 
an ideal procedure in detecting unsu pccted 
patholOe> Ncecrthelcss, it is interesting to 
note some of the results m tlio actual appli 
cation of such a mass studv li> St John 
Swen on and Har\cj Thc\ cxamincil 
2 432 per«ons of whom 491 were re 
examined one jear or more later Ml of the 
patients were o\er 50 \ears of a„e Although 
an attempt was made to include onlj those 
without dioCstiee s>mptoms thej found it 
impossible to limit this ofoup with accuracj 
because onl> a few people were enlirclj 
free of dioCstive symptoms The examina 
tion was conducted essentiallj b> rapid 
fluoroscopj With rarelj more than a minute 
devoted to each patient Of the total num 
her of examinations the> found two pa 
tients who had a carcinoma of the stomach 
—a ratio of I 24 per thousand studied 

Is mass radiography of the digestive tract 


of svmptoni free patients a practical proce 
dure’ Ilu (hfiicuUits involved at the pres 
enl lime are almost insurmountable 

1 I ven in the group examined bv St 
John and his associates the number of cases 
with a in ilunant lesion of the stomach was 
romarkablv small, in spite of the fact that 
the individuals were ill over SO vears of 
af,e and iiiinv of them apparentlv not alto 
gclhcr svmptom free 

2 If the procedure is to be realh inclii 
sivc, then other a^e groups must also be 
included— cert imlv those bevond the age 
of 40 ind to be rcillv thorough perhaps 
It should include all tho-c beyond the age 
of 30 The number of individuals who 
would then fill into this catCoOry would 
bt so enormous as to make such a study a 
practical impo sibilitv 

3 Since the purpo c of such mass ex 
animation is to locate lesions in their carli 
osi Stages, then fluoroscopy alone is not 
sufiicicni 1 veil the liijily trained fluoros 
copist ( ind not all those who might be 
cxpcctcil to piriicipate m such a vast cam 
ptign would be peculiarly gifted) must 
admit tint sm ill lesions mav escape his at 
lention Careful roenlgtnographv will mini 
imzc Ills failures MI of iis have had the 
experience of seeing deformities m the film 
which had not been suspected during fluor 
oscopic examination Probably this will be 
particularly true when very large numbers 
of patients are examined becau«e of the 
fatigue which may develop toward the end 
as well as the rapid manner m which the 
investip,ation is conducted Since it is the 
early lesion such as the small polyp which 
we are most concerned to demonstrate con 
tour roentgenography and mucosal relief 
studies are essential To pick out only those 
cases which show fairly gross evidence of 
deformity for later detailed study will solve 
only a small part of the problem Therefore 
it IS the very case that appears to be fluor 
oscopically normal that requires detailed 
study rather than the one which shows ob 
vious evidence of the lesion if v\e are to be 
of maximum benefit in the cure of the 
disease 




344 Malignant Tumors of the Stomach 


4 Moreover, if routine examination of 
the stomach is important, why not also in- 
clude the colon and perhaps the rest of the 
digestive tract ? A carcinoma of the colon is 
as significant a lesion as a carcinoma of the 
stomach Detection of the asymptomatic 
polyp of the colon on routine examination 
may prove to be particularly useful, since 
its removal may prevent the ultimate devel- 
opment of a carcinoma As m the case of the 
stomach, however, a more meticulous tech- 
nic may be required for the demonstration 
of the small polyp than the full-blown le- 
sion which may have advanced beyond the 
stage of curability 

5 Another problem that still further 
complicates the situation and makes the 
approach to successful mass roentgenog- 
raphy even more difficult is the matter of 
how often to repeat these studies The ab- 
sence of any organic disease at the time of 
examination obviously gives no assurance 
as to the future Therefore, the practical 
difficulties are enhanced enormously by the 
necessity of repeated surveys made at com- 
paratively brief intervals of from 3 to 6 
months 

6 In spite of all these objections more 
frequent roentgenographic examinations of 
the digestive tract are indicated 

A In the presence of digestive symptoms 
even though quite mild 

B In the presence of any unexplained 
anemia 

C This IS particularly true in the case 
of pernicious anemia The association of 
carcinoma of the stomach and pernicious 
anemia has long been recognized Quincke, 
in 1876, is credited with having first de- 
scribed the association of these two lesions 
From then on the literature records many 
such reports of the coexistence of both of 
these lesions Moreover, this association was 
not a mere coincidence Careful investiga- 
tion showed that there was a definite predi- 
lection of the pernicious anemia patient to 
the development of carcinoma of the stom- 
ach (Rambach,®® Zancan,-*® Doehring and 


Eusterman^o) Cotti,^i in a remarkably 
complete survey of the literature on the sub- 
ject, came to the conclusion that the fre- 
quent association of the two diseases was 
far from accidental, and that there is a 
definite predisposition of the pernicious 
anemia patient to develop carcinoma of the 
stomach 

Therefore, the importance of making 
roentgenograms of the stomach routinely in 
every case of pernicious anemia as empha- 
sized by Rigler^^ and his associates is quite 
obvious Moreover, even the patient appar- 
ently cured of pernicious anemia is more 
susceptible to the development of carcinoma 
of the stomach, and repeated examinations, 
perhaps once every 6 months, may justifi- 
ably be made for an indefinite period of 
time 

D Another important group that might 
well be subjected to careful frequent roent- 
genographic examinations of the stomach is 
that comprising the blood relatives of a 
patient with pernicious anemia Weinberg^® 
emphasized the hereditary factor in perni- 
cious anemia This observation has been 
amply confirmed (Meulengracht,^'* Gram,^® 
Conner,'*® Thiele,^^ Zancan and Cotti) Zan- 
can stated that in 74 individuals who were 
blood relatives of patients suffering from 
pernicious anemia, he found 6 cases of car- 
cinoma of the stomach ( 8 %) On the other 
hand, in 85 blood relatives of patients who 
had carcinoma of the stomach only 3 were 
similarly afflicted (3 5^) This indicated 
the greater susceptibility of those in the 
first group 

Therefore, these blood relatives might be 
studied routinely from three standpoints 
the presence of achylia gastnca, of perni- 
cious anemia and of gastric carcinoma 

E Still another group that might justify 
routine periodic roentgenographic studies of 
the stomach are those with gastric anacid- 
ity Bloomfield and Polland^® were quite 
optimistic, however, about the prognosis m 
unexplained gastric anacidity In a group 
of 43 apparently healthy people with a 
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Fig 240 Carcinoma of the pslonis 

Note the irreffularh outlined translucent 

areas produced b\ the tumor 






% 


Fic 241 (A, Top) \p 
pearance of a carcinoma 
of the stomach (B Bot 
tom) Same patient \de 
nocarcmoma of the stom 
ach Note the translucent 
areas within the stomach 
produced bv the tumor 


histamine refractorj anaciditj obser\ed for 
a number of jears not one de\ eloped car 
cinoma or pernicious anemia Onl> 6 of the 
entire group were under the age of 40 Thej 
concluded that although their studj did not 
preclude the possibilitj that gastric anacid 
it> might be a precur<!or of carcinoma of the 


stomach or pernicious anemia the hazard to 
the individual appeared to be quite small 
Conner*® stated that achlorhvdria ma> pre 
cede the development of pernicious anemia 
In one case the disea<;e occurred 12 jears 
after the achlorh>dria was discovered in 
another case, 18 jears later 
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Perhaps patients ivitli anacidity might be 
given precedence in tlie matter of routine 
roentgenographic investigation o\er tliose 
nho are not only asymptomatic but also 
exhibit an essentially normal acid gastiic 
secretion 

niustrativc Cases The folloiving cases 
illustrate tlie various loentgen features of 
gastric malignancy 

A diaracteristic example of tlie finger- 
printing t}^e of deformit}’’ pioduced by an 
adenocarcinoma is shonm in the following 
case 

jNI ]M . female, aged 65 For 3 years tlie 
patient noticed increasing weakness Nine 
montlis before her admission to the hospital, 
she developed pain in the epigastrium occur- 
ring 1 hour after meals, not relieved b}' food 
or medication, and occasionallj' lasting 
throughout the night There nas no vomiting 
or bleeding There nas a progressive pallor 
Physical examination disclosed an irregular, 
firm mass the size of a fist m the umbilical 
region 

At opeiation a firm, irregular mass was 
found on the lesser cur\ature, pars pylorica 
nhich nas resected 

Pathologic examination of the specimen 
levealed adenocarcinoma of the stomach 

Roentgen examination (Fig 240) re\ealed 


changes characteristic of carcinoma of the 
pars pyloiica, with deformity of tlie lesser 
curvature in this region and irregularly 
rounded tianslucent areas witliin tlie lumen 

An example of tlie papillary adenomatous 
type of tumefaction is illustrated by tlie 
next case 

W R , aged 60 This patient gave a 4-week 
history of gnawing epigastric distress radiat- 
ing throughout the entire abdomen and re- 
lieved for a few hours after eating There was 
no vomiting or evidence of bleeding Pltysical 
examination was essentially negative except 
for epigastric tenderness 

The report at operation was as follows 
“There is a large, globular, cauliflower growth 
on the posterior wall of the stomach close to 
the lessei curvature (Fig 241 A) There is a 
circular pedicle 5 cm in diameter There is 
no infiltration of the wall surrounding the 
pedicle The latter is obscured by the niaiii 
mass, wdiich ovei hangs it at all points A few 
hard glands, 1 cm to 2 cm in diameter, are 
present in the lesser and greater omentum 
The pjdoriis and the cardiac end of the stom- 
ach are umnvolved 

Alicroscopic examination re\ealed papillary 
adenocarcinoma 

Roentgen examination showed a large, ir- 
regularly outlined tianslucent aiea extending 
mtralumiiially from the lessei curvature, pars 


Fig 242 (A, Left) Note the “finger printing ’ 
deformity of the stomach produced the papillary 
adenocarcinoma of the stomach (B, Gross 

appearance of tlie resected tumor The displace- 
ment of the barium by the cauliflowerlike tumor 
readily explains the defoimities m the roent- 
genoaraphic appearance of the stomach 
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media In addition to the mam defect there 
were «e\eral smaller areas of “fingerprint 
mg,” the entire appearance giving the impres 
«ion of a caiiliflowerlike tumor of the Mom 
ach originating from the leaser curvature 
(Fig 241 B) \ comparative «:tudv of the 
roentgenogram and the •'pecimen disclosed 
the anatomic reason for the particular 
roentgen deformilj of the stomach 

Correlation of the undcrlving pathologj 
with the roentgen appearance of a papillarj 
adenocarcinoma of the stomach is illus 
trated bj the following ca«c 

Af A male, aged 69 One jear prior to 
admission the patient had attacks of weakness 
which became progressive so that 6 months 
later he was no longer able to work This was 
accompanied bv marked anorexia and shortl> 
before admis-^ion to the ho pital he famterl on 
several occasions remaining unconscious for 
at least several minutes Pam was present at 
times in the left upper quadrant On phvsical 
examination a mass was palpable m the left 
upper quadrant On proctoscopic examination 
a pohp was noted which was reported patho 
logicalh as a villous adenoma 

Exploration of the abdomen revealed a 
large firm irregular tumor mass withm the 


stomach There were multiple pea and 
bean sized nodes m the gastrocolic ligament 
and the gastrohepatic ligament These were 
soft rubberv, «:mooth and reddened and gave 
the clinical appearance of mflammatorv ade 
nitis rather than tumor meta«;ta es ’ 

A subtotal gastrectomj was done Gross ex 
ammation of the specimen was reported as 
follows ‘ Within the stomach attached to the 
antenor wall adjacent to the Ies«er curvature 
bv a stalk 5 cm in diameter is a mass meas 
uring IS "x 10 cm and 4 cm thick The mass 
IS gravish white and somewhat friable The 
tumor infiltrates the stomach wall at the base 
of the stalk The remainder of the mucosa is 
normal Omentum measuring j cm is at 
tached Five Ijmph nodes are identified all of 
which are along the greater curvature One 
of lhe«e is white and firm ’ 

Micro<^opic Fxammation “Papillarj ade 
nocaremoma of the stomach The regional 
IvTnph nodes have a chronic inflammatorj re 
action but no tumor cells are <een ” 

Roentgenographic examination (Fig 242 A) 
shows the finger printing defect of the stom 
ach provluceci bv the papillarj adenocarci 
noma Figure 242 B «hows the gross appear 
ance of the papillarv adenocarcinoma Note 
how readilv the abnormalities in the roentgen 
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ographic appearance of the stomach niaj'^ be 
explained when comparison is made with the 
gross appearance of the tumor 

At times, a proliferative, adenomatous, 
malignant mass may produce one large fill- 
ing defect of the stomach with irregularity 
or absence of the gastric contour at the site 
of the new growth 

O W , male, aged 57 This patient had been 
perfectly well until 1 year previously when he 
developed diarrhea, ^Mth from 6 to 10 loose 
bowel movements a day No blood or pus was 
present m the stool After 3 months the diar- 
rhea subsided, and the patient began to ex- 
perience epigastric pain, this was burning, 
came on from 20 to 30 minutes after the in- 
gestion of food and occasionally was relieved 
by soda. He lost 25 pounds in weight Phys- 
ical examination of the abdomen was es- 
sentially negative 

Operation revealed a mass, 4 inches in 
diameter, involving the distal third of the 
stomach but not involving the pyloric ring 
There were large, hard nodes in the gastro- 
hepatic omentum, about the head of the pan- 
creas and along the course of the aorta as far 
as the bifurcation The abdomen contained a 
small quantity of clear fluid The liver was 


adherent to the diaphragm No nodules were 
present in the liver 

At autopsy, at the pyloric end involving 
that structure on the superior curvature of the 
stomach there was a large, soft, circumscribed 
fungatmg mass, about the size of a lemon and 
projecting into the lumen, wdiicli so en- 
croached upon the pyloric sphincter that only 
an orifice large enough to admit a probe re- 
mained Microscopic examination revealed 
adenocarcinoma of the stomach 

Roentgen examination (Fig 243) revealed 
the presence of a large defect involving prac- 
tically the entire pars pylonca There iias 
complete absence of the greater curvature in 
this region The lesser curvature ivas slightly 
irregular The zone of invasion encroached 
upon the immediate prepyloric region The 
duodenal bulb was intact The stomach vas 
moderately enlarged There was a 24-honr 
gastric residue The findings on postmortem 
examination of the obstruction of the pyloric 
outlet by the large tumor mass explained this 
abnormal retention 

The mucosal appearance of the stomach 
in proliferative malignancy is ivell demon- 
strated by the following case 

M V , male, aged 50 Six months be- 



Fig 244 Note the irregular destruction of the mucosa pro- 
duced by a carcinoma of the stomach. 
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fore hospitalization this patient began ha\ing 
dull pain m the epigastrium, at inter\als last 
mg for 15 minutes but graduallj becoming 
constant During the preceding 6 weeks he 
had \omited daily, the \omitus being the 
food of the prcMous meal only He had lost 
la pounds in the cour«e of 1 jear 

The report of the ph>sical examination was 
as follows “In the left upper quadrant is an 
o%oid mass, about Z'/t by 2}^ inches which 
IS \isible and palpable The tumor starts in 
the epigastric region and runs along hon 
zontally to the left and extends under the left 
costal margin The tumor is firm m con 
sistencj, immobile on respiration, and is lobu 
lated, a small nodular mass being present to the 
left of the mam growth The li\er is pialpable 
two fingers’ breadth below the costal margin 
Exploratory laparotomj revealed an inoper 
able malignancy of the stomach 

Roentgen examination (Fig 244) revealed 
a large translucent area occupying practically 
the entire pylorus, with an irregularly out 
lined margin of barium encircling this area 
There was complete destruction of all normal 
mucosal markings m this region In addition, 
there was an annular narrowing with irreg 
ulanty of contour of the pars media proximal 
to the region just described 

The importance of compression technic 



with spot films in demonstrating the mu 
co«aI structure in the diagnosis of a gastric 
malignant lesion is illustrated by the fol 
lowing case 

F L, female, aged 50 The patient gave a 
history of a few months of upper abdominal 
discomfort occurring about 2 to 3 hours after 
meals She had lost about 3 pounds during 
this time Physical examination was es 
sentially negativ e A subtotal gastrectomy 
was done 

The pathologic report was as follows “On 
the anterior surface of the stomach, right 
next to the greater curvature and 1 cm from 
the proximal line of resection is a large tumor 
projecting into the lumen of the stomach 
This IS roughly oval in shape measuring 7 by 
5 cm It is moderatelv firm and extends 
through the musculature but not through the 
serosal surface Elsewhere the mucosa of the 
stomach is not remarkable 

The microscopic examination revealed 
mucous cell carcinoma 

In the roentgen examination with the 
stomach completely distended with barium 
there was very little evidence of organic 
disease (Fig 245 A) It was only in the films 
taken with graded compresMon that the de 
formily produced by the tumor mass was 
clearly discernible (Fig 243 B) Note the 
fairly well circumscribed deformity pro 



Fio 245 (A Lejt) Carcinoma of the pars media of the stomach 
Because the stomach was distended with barium the deformity was 
not visible at this time (B Right) Same patient illustrating the 
importance of graded compre sion in the demonstration of the de 
formity produced by the malignant lesion Note the irregularly 
rounded translucent areas produced 1^ the tumor 
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duced by the tumor and the abnormal ap- 
pearance of the mucosal relief within this 
region One can readily understand from a 
comparison of these two roentgenograms 
why an intragastric tumor may be missed 
when the stomach is completely distended 
with barium unless compression is employed 
to bring into view the alterations of mucosal 
structure produced by the lesion 

That an essentially normal mucosal relief 
picture may be obtainable even when a 
tumor IS present is to be explained by the 
fact that the mucosal folds that are visual- 
ized are those of the uninvolved wall of the 
stomach. 

As noted in the operative report, the 
tumor was limited to the anterior wall, and 
the mucosa of the rest of the stomach was 
intact The application of graded pressure, 
however, by forcing the anteriorly placed 
tumor against the posterior wall enabled 
us to visualize the abnormal pattern pro- 
duced by the mass This case proves the 
importance of using every method available 
in the roentgen demonstration of an organic 
lesion (1) study of the gross contour, (2) 
study of the mucosal relief, and (3) use of 
the compression technic 


How completely malignant changes in 
the mucosal structure may be obscured when 
the stomach is completely distended with 
barium is illustrated by the next case 

C A , aged 50 This patient gave a history 
of several months of vague upper abdominal 
discomfort There was only moderate weight 
loss Physical examination was essentially 
negative At operation, there was definite 
thickening of the distal portion of the stom- 
ach A small neighboring lymph node -nas 
felt to be somewhat firm A subtotal gas- 
trectomy was done The pathologic diagnosis 
was ulcerated infiltrated colloid adenocarci- 
noma of the stomach with early involvement of 
a lymph node 

Roentgen examination with the stomach 
filled with barium (Fig 246 A) showed no 
definite evidence of new growth The mucosal 
study (Fig 246 B) showed a number of ir- 
regularly rounded translucent areas occupy- 
ing the distal portion of the stomach Based 
on this appearance a diagnosis of malignancy 
of the stomach was made 

An unusual mucosal appearance produced 
by an adenocarcinoma of the stomach is il- 
lustrated by the following case 

D H , female, aged 36 The patient gave a 
history of vague digestive complaints over a 
period of about 4 years She stated that she 
had been treated for ulcer during that time 



Fig 246 (A, Lejt) Carcinoma of the stomach The deformity is obscured by 

barium (B, Right) Same patient Mucosal relief appearance, showing destruciio 
of the mucosa produced by the new growth 
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Fig 247 (A Left) Chinees m the mucosa produced b\ carcinoma simulatin" the 
appeannee of prominent muco al folds (B, Center) Same patient Note in particular 
the finserlike areas projecting into the air bubble (C Right) \ppearance of rejected 
specimen Note the prominent tortuous folds of the stomach simulating the appearance 
of cerebral g\ n 


She had also complained of an occisional 
nonproductiNC cough and of pain across the 
lower abdomen and back 

Roentgenographic examination of the chest 
retealed a mass m the chest the exact na 
lure of which wis not determined Gtnecologic 
examination re\ealed multiple fibroids a rec 
tocele and lacerated perineum \bdommal 
examination did not disclose anj masses or 
tenderness 

\bdominal operation undertaken becau e 
of the roentgen findings re%ealed a m3rkedl> 
enlarged stomach with walls almost li of an 
inch thick This in\oi\ement extended from 
the duodenum to the esophagus There were 
no ob\ious nodes present The rest of the 
alimentary tract was normal The li\er and 
the spleen were normal 

Pathologic CTamimtion rexealed the fol 
lowing On opening the stomach the nieae 
were found to be unusually large and numer 
ous with their mimmilae measuring from 4 to 
10 mm in size The upper three fourths of 
the stomach showed this change The pyloric 
fourth had only flattened rugae The mucous 
membrane was whitish gray coxered with 
reddish mucoid material In the upper three 
fourths of the stomach the xxall measured up 
to 14 cm in thickness This was due to 
thickening of the mucosa and edema of the 
submucosa There were two areas of ulcera 
tion near the fundus of the stomach One 
measured 1 cm in diameter was irregular in 
outline and contained m its crater an 8 mm 
solid rounded whitish yellow mass extendmg 
from the lex el of the surface of the mucosa 
through the mucosa and submucosa to the 
musculans The musculans appeared normal 


The other ulceration measured about 5 cm 
in diameter, with irregular border and crater 
and contained blood stained material Sec 
tions were taken through the ulcer, the 
fundal border of the stomach and the pyloric 
region 

The report of the microscopic examination 
xxas ‘ Sections reveal the gastnc muco a 
thickened and the submucosa edematous In 
certain areas of the sections atypical epithelial 
elements are «een growing through the bisal 
portion of the mucosa in the form of irregular 
cords The section through the ulcer rexeals a 
rounded lobulated mass of tumor tissue com 
po ed of double rows of hyperchromatic 
small celU with their nuclei arranged along 
the ba'cs of the cells at the outer margins of 
the pseudolubule formations These forma 
tions branch irregularly and the tumor is seen 
mxading the submucous tissue The tumor 
li««ue and the submuco<!a in the base of the 
ulcer are edematous and inxaded by many 
polys Section of omental lymiph node rexeaU 
the presence of adenocarcinomatous tumor 
tissue ” 

The diagnosis was carcinoma of the stom 
ach with metastases in a lymph node 

This IS a xery unu'^ual carcinoma of the 
stomach The histologic picture suggests the 
possibility of a diffuse carcinomatous mxolxe 
ment of the mucosa The cell type is such 
that the tumor may haxe arisen from the acid 
Cells of the mucosa 

Roentgen examination (Fig 247 \ and B) 
rexealed unusual prominence of the mucosal 
folds throughout the entire stomach The-e 
changes were particularly prominent in the 
proximal portion of the stomach and gaxe the 
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Fig 248 (A, Lejt) Adenocarcinoma of the pars cardia invading the lumen from the 
greater cuvature side (B, Cento) Appearance of the resected adenocarcinoma (C, 
Rtg/it) Appearance of the well-functioning postoperative esophagogastrostomy 


impression of fingerlike masses extending well 
into the gastric air bubble They were ab- 
normally wide, of irregular outline, rigid and 
fixed The entire picture was that of an ab- 
normal mucosa with extremely prominent, 
wide and rigid folds involving mainly the 
proximal portion of the stomach and a more 
polypoid type of involvement of the distal 
area Although it has been my experience 


that it IS impossible on the basis of the radio- 
logic evidence to differentiate a lympho- 
sarcoma from a carcinoma, it was suggested 
that a lymphosarcoma might explain the 
roentgen findings This assumption was based 
particularly on the roentgen appearance of 
the pars cardia It was not believed that the 
broad, fingerlike masses in this area could be 
explained on the basis of a chronic gastritis 



Fig 249 (Left) Carcinoma of the cardia invading the gastric air bubble 

Fig 250 (Right) Malignant tumor invading the gastric air bubble 
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As noted on pathologic examination the 
lesion pro\ ed to be an unusual tj'pe of 
adenocarcinoma 

The gross appearance of the re«ected speci 
men (tig 247 C) shows the unusualK promi 
nent gastric folds looking like cerebral gxn 

Carcinoma of the cardiac portion of the 
stomach ma\ deform the lesser or the 
greater curxature or show its presence b> 
in\asion of the air bubble The following 
ca«e illustrates a carcinoma of the cardiac 
portion of the stomach deforming the 
greater cur\ature 

J N male aged 43 ga\e a 10 month 
history of recurrent epi'odes of epigastric pam 
relie\ed b> food He lost 17 pounds On one 
occasion he had a tarrj stool PhxMca! ex 
amination of the abdomen was es':entiall> 
negati\e Roentgenographic examination (Fig 
248 '\) revealed a large irregular defect of 
the greater curvature of the stomach pars 
cardiaca Through a transthoracic abdominal 
approach a large carcinoma of the fundus of 
the stomach was found adherent to the dia 
phragm to the left of the esophagus The tip 
of the left lobe of the liver was fused to the 
cardiac end of the stomach The carcinoma ex 
tended into the hilar region of the spleen and 
the region of the tail of the pancreas The 
tissue contained some Ijinph nodes but no 
other lymph nodes were found outside the dis 
sected area 

The proximal portion of the stomach the 
spleen the tail of the pancreas the tip of the 
left lobe of the liver and the lower end of 
the esophagus were resected and an c«ophago 
gastrostomj was done 
The diagnosis on pathologic examination 
was adenocarcinoma of the stomach with ex 
tension to the peritoneum and the mesentery 
Sections through 18 additional lymph nodes 
failed to disclose any evidence of metastatic 
tumor 

Figure 248 B shows the appearance of the 
resected carcinoma of the stomach Figure 
248 C shows the postoperative roentgen ap 
pearance of the well functioning c'ophago 
gastrostomy 

The reason for the deformity of the greater 
curvature of the cardiac portion of the stom 
ach may be understood by comparison with 
the appearance of the resected tumor 

Of considerable interest is the invasion 
and distortion of the gastric air bubble by 



Fic 23] Carcinoma of the pars car 
diaca Note the deflection of the barium 
produced by the tumor 


a new growth In some cases, this can be 
recognized by direct fluoroscopic inspection 
without the administration of barium A 
thin layer of barium sticking to the tumor 
may further enhance its visibility m the 
Toenlgenogram The following case illus 
trates this 

E N female, aged SO years Nine months 
before hospitalization this patient developed 
pam to the left of the epigastrium this pain 
occurred immediately after eating At the time 
of admission the pam had increased in sev erity 
and was relieved by forced vomiting There 
was no blood in the stool She had lost 2a 
pounds in 8 weeks Examination of the abdo 
men revealed a rv,sistancc m the midepigas 
trium At operation there was a carcinoma 
high up on the lesser curvature of the stom 
ach 

Roentgen examination (Fig 249) revealed 
a tumefaction at the cardiac end of the stom 
ach invading and deforming the air bubble 
There was secondary obstruction at the car 
diac end of the esophagus so that the entire 
esophagus was distended with barium 

Figure 250 is a malignant tumor showing 
as a soft tissue mass invading the gastric 
air bubble at the le-ser curvature The 
tumor shows with particular clearness 
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tumor was resected, including the spleen and 
the distal end of the esophagus, and an esoph- 
agogastrostomy was done 

Pathologic examination Adenocarcinoma of 
the stomach with extension to the esophagus, 
chronic lymphadenitis of gastric lymph nodes 
The spleen revealed no pathology 

The roentgenographic examination is of 
considerable interest from the standpoint of 
the technic of the examination (Fig 254 A 
and B) Figure 254 A represents the appear- 
ance on examination of the patient in the 
prone position so that the cardiac portion of 
the stomach is distended with barium There 
IS no evidence of tumefaction Figure 254 B 
shows the appearance when the examination 
was made with the patient in the erect posi- 
tion The gastric air bubble is well visualized 
The encroaching tumor is noted invading and 
deforming that portion of the air bubble near 
the lesser curvature In addition there is 
marked irregularity in the configuration of 
this area as outlined by the barium Obvious 
as IS the evidence of an invading tumor in 
Figure 254 B, its presence was completely 
obscured because of the overdistention of this 
region with barium in Figure 254 A 

An isolated, well-circumscribed malignancy 
may closely simulate roentgenologically the 
appearance of a benign tumor 


A Z , male, aged 70. During the 6 weeks 
before his admission to the hospital, the 
patient had complained of weakness and oc- 
casional dizziness The stools were tarry in 
color at the onset and his local doctor told 
him that he was anemic He had lost 10 
pounds since the onset He also had com- 
plained of dyspnea and a generalized edema, 
which disappeared with bed rest and medica- 
tion At no time did he have any abdominal 
pain or vomiting 

Physical examination was essentially nega- 
tive, except for marked anemia and a moder- 
ate edema of the ankles and dorsa of the feet 
Abdominal examination was essentially nega- 
tive 

Gastroscopy revealed an elliptical tumor 
mass m the pars cardia on the anterior wall 
near the lesser curvature attached by a broad 
base It measured about 2*^ cm in its longest 
diameter The margins of the neoplasm were 
well defined The surface was grayish white in 
color and lobulated in design In the center 
was a deep -1 ed hemorrhagic area The impres- 
sion of the gastroscopist was neoplasm of the 
stomach, which might be a leiomyoma or pos- 
sibly a leiomyosarcoma with central hemor- 
rhagic ulceration 

An almost total gastrectomy was done 

The macroscopic examination revealed a 
firm movable mass in the cardia, fungating 



Fig 254 Carcinr i ^ 
in the prone position 
end of the stomach fc. 
at 90° Note the mv" 
irregularity of contour 
pletely obscured by the 


diac portion of *’ 
Cie is no evil 
on (B,Rig/tP 
gastric air bu! 
the barium 
of the cai 


(A, Left) Examination 
rcinoma of the cardiac 
jn in the erect position 
tumor, as well as the 
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and cauliflowerlike m appearance, roughl> 
o\ Old, being 4 cm and 6 cm between opposite 
poles and about cm thick, attached to 
the lesser curvature bv a fairly broad base 
and almost occluding the lumen of the stom 
ach 

Microscopic examination revealed papillarj 
adenocarcinoma of the stomach 

Roentgen examination (Fig 25S A) re 
vealed a fairly large, rounded translucent 
area high up in the pars cardia and intra 
luminally placed While it was quite obvious 
that we were dealing with a tumor of the pars 
cardia the radiologic appearance suggested 
that the tumor might be benign It is interest 
mg to note that the gastroscopist considered 
that the lesion might be a leiom>oma or pos 
sibly a leiomyosarcoma The photograph of 
the specimen (Fig 255 B) shows a well 
circumscribed polypoid mass corresponding 
quite closely to the translucent area noted m 
the roentgenogram It was the pathologic 
examination which established the nature of 
the lesion 

The simulation in the roentgenogram of 
a benign tumor of the stomach by a carci 


noma is further illustrated by the following 
case 


E B , male, aged 75 The patient had com 
plained of increasing weakness during the 
year preceding his hospitalization and had 
lost 25 pounds He had no digestive dis 
turbances On one occasion he had vomited 
coffee grounds material, positive for blood 
Physical examination of the abdomen was 
ez^sentially negative He was markedly antmic, 
and there was evidence of Paget’s disease 
Gastric analysis showed an absence of fret 
hydrochloric acid 1 he stools were persist! ntiv 
positive for blood ^ 

The operative findings were on 

as follows In the pars meiiii of the stom 
ach there was a large polypoid growth with a 
sessile base protriKlinR ,nln II, t |,m,„ „f 
slomach It was scry Innl, nriiluhr m „lvi„ , 
all layers o! Ihe slonnch ami cxun,\w/ ,L , 
cauhnoiwrlike excrescence on II 
lace ol the posterior wall „i 
pave the impression of hnnj , , 
degeneration ol a polyp N„ 
made out anvwhcrc " 

A partial gaslrcctoir, 
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Fig 256 Malignant polyp of the stomach 


The pathologic report was adenocarci- 
noma of the stomach of the mucoid type with 
metastases 

Roentgen examination (Fig 256) revealed 
a fairly well-rounded, intraluminally placed 
translucent area within the confines of the 
pars media, having some of the characteristics 
of a benign lesion While there was obvious 
evidence of a tumor, it was suggested on ra- 


diologic grounds that the tumor might be be- 
nign As noted on pathologic examination, the 
lesion proved to be malignant This case is 
an indication of the difficulty that may be 
encountered in clearly differentiating on the 
basis of the roentgen evidence between a 
benign and a malignant tumor and the ad- 
visability of partial gastrectomy, particularly 
if the tumor has a sessile base 

The occasional difficulty of differentiat- 
ing on the basis of the roentgenologic find- 
ings between a benign and a malignant 
lesion of the stomach is also illustrated by 
the following case 

J G , male, aged 68 During the 4 months 
preceding his hospitalization, the patient 
had complained of epigastric pain He was 
unable to give a clear history because, as he 
stated, “My mind is all mixed up ” Physical 
examination disclosed a hard mass in the 
left upper quadrant about 5 cm in diameter 
There was a severe anemia Free acid was 
present in the gastric contents only after the 
injection of histamine On gastroscopy a cir- 
cumscribed mass was noted proj'ecting from 
the lesser curvature, pars media, into the lu- 
men of the stomach The surface was covered 
with normal-looking mucosa No ulcerations 
were seen The rest of the gastric mucosa 
appeared normal It was the impression of 



Fig 257 (A, Left) Malignant tumor of the stomach, simulating the appearance of a 
benign lesion (B, Right) Same patient Appearance of the resected specimen 


Roentgen Diagnosis 359 


the gastro copisl that the findings ssere due 
to a benign poljTa 

A subtotal gastrectom> was done Examim 
lion of the resected specimen sho\\ed a tumor 
mass m the distal portion of the pars media 
about 5 cm m diameter The tumor \\a> nell 
demarcated There «ere two nodes on the 
lesser cunature The li\cr was free of in\a 
Sion 

Pathologic e\amination re\ealed an irreg 
uhr pohpoid mass a cm in diameter o\er 
which the mucosa •'eemed to be intact The 
growth infiltrated the wall and protruded onto 
the eNterml surf ice at three points where 
howe'er it was still coxercd bj ^cro a The 
cut section re\ealed firm white ti aiie 
The microscopic diagnosis was adenocar 
cinoma of the stomach 
Roentgen exaniinaiion (Iig 2a7 \) re 
\e 3 led a rounded, well circumscribed, intra 
luminal translucent area m the pars media 
near the le «er curaature Becau<e of the 
roentgenologic appearance it was bche%ed that 
the lesion was a poUp probabK bemgn As 
noted on pathologic examination the tumor 
was an adenocarcinoma Figure 2a7 B shows 
the gross appearance of the tumor 
The difficulties intoUed in the diffcrenti 
ation of a benign from a malignant pol>p of 
the stomach and the practical implications 
which this m\ol\es are further illustrated 
in this case 

G P , female a^ed 71 Ihc patient ga\e a 
2 month hi»torN of headache dizziness and 
periumbilical pain iisuallj occurring about 
hour if ter meals There was occasional 
'omiting She had lost some weight but the 
exact amount could not be determined Ph\si 
cal examination revealed a globular mass in 
the left upper quadrant 0 ! the abdomen 
Roentgenographic evammation revealed evi 
dence of a fairlj large irreguhrlv outlined 
tumor within the confines of the pars media 
of the stomach {I ig 258) Because of the 
relative size and irregular configuration of the 
intraluminal translucencv I was of the opinion 
that the tumor was probablj malignant 
Operation revealed a pedunculated tumor 
attached to the posterior wall of the stomadi 
closer to the le« er than to the greater curva 
ture about 6 cms proximal to the p>lonis 
The tumor appeared to be a nonmalig 
nant \ariet> with little evidence of infiltration 
of the surrounding stomach wall It was free 
upon Its pedicle and apparent!' dropped down 
into the pjlorus acting as a ball 'al\e The 



Tic 238 Note the irregularly out 
lined translucent area produced by a 
malignant polyp of the stomach 


tumor was irregular and nodular and mcas 
ured about 10 cms at its greatest diameter 
On (he le «er cur'ature of the stomach there 
was a large node measuring about 3 cm in 
diameter with some e\idence of extension 
along the hmphaiics up toward the esoph 
agus ’ 

Because of the general poor condition of 
the patient it "as bebe'ed that she would not 
tolerate a subtotal gastrectomv A local re 
mo'al of the tumor "as done, including a 
small portion of the surrounding normal mu 
cosa However there was some infiltration of 
the muscular wall of the stomach m the area 
of the re ection 

Pathologic diagnosis Adenocarcinoma of 
the stomach 

Therefore m spite of the fact that thepolvp 
was attached bv a pedicle and the surgeon 
considered the tumor to be beni n it proved 
to be malignant \ subtotal gastrectomy would 
have been the operation of choice provided 
that the condition of the patient had justified 
this more radical procedure 

The grave dan>,er of assuming that a 
polvp IS benign from its gross appearance 
even when the surgeon is able to shell it out 
of Its bed IS illustrated by the following 
ci e L P female aged 60 I believe also 
that U is the tvpe of evidence which tends 
to favor subtotal gastrectomv rather than 
localized removal of the gastric tumor par 
ticularly in the absence of a pedicle even 
though the tumor may appear to be quite 
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Fig 259 Malignant polyp of the stomach (A, Top, left) Note the rounded intra- 
luminal translucencies in the prepyloric segment of the stomach at the time of the original 
examination The evidence was considered as probably due to a benign tumor (B, Top, 
mset) Appearance of the resected tumor which was shelled out by blunt dissection 
(C, Top, ccntei) Appearance 11 months after the first operation Note the spread of the 
deformity (D, Top, right) Four months after (C) Note the exaggeration of the de- 
formity of the pylorus Exploration at this time revealed an inoperable caicinoma with 
metastases (E, Bottom, left) Appearance 4 months later Note the marked exaggeration 
of the deformity of the stomach (F, Bottom, ught) Appearance 10 months after (E) 
Note the further spread of the deformity All of these figures enable us to trace the spread- 
ing deformity of an originally localized encapsulated tumor 


benign to the surgeon and may possess 
roentgen characteristics substantiating that 
assumption 

The patient was admitted to the hospital 
because of progressive dyspnea and ankle 
edema She had lost -weight and was markedly 
anemic Physical examination of the abdomen 
was negative Gastric analysis showed no free 
hydrochloric acid The Wassermann was 4 
plus 

Roentgenographic examination at that time 
(Fig 259 A) showed small rounded intralumi- 
nally placed translucent areas in the prepy- 
loric region, and a diagnosis of new growth 
was made I thought that the tumor might 
well be benign She left the hospital without 


being operated and was followed in the out- 
patient department About 6 months later she 
was sent into the hospital for operation be- 
cause of the roentgenographic findings At 
operation a single isolated, flat apparently 
benign tumor was found on the posterior wall 
of the pyloric antrum The tumor measured 
about 4 X 3 cm and, according to the surgeon, 
did not extend below the submucosa He be- 
lieved that the tumor was benign On entering 
the stomach, the tumor was secured, the mu 
cosa ivas incised, and by blunt dissection alooc 
the submucosa the mass was freed from its 
attachments Figure 259 B shows the appear 
ance of the excised tumor 

In spite of the suggestive roentgenographic 
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appearance ant! the anatomic characteristics 
of the lesion, the histologic report was carci 
noma After discharge from the hospital she 
remained under continued ob«:er\ation m the 
outpatient department and repeated roentgen 
©graphic examinations were made \\hate\er 
doubt might ha\e been entertained regarding 
the malignant nature of the lesion was dis 
sipafed bj the findings on roentgenographic 
examination which "showed an increa'^e in the 
degree of deformitj (Figs 2a9CandD) Fig 
ure 259 C shows the appearance 11 months 
after Figure 259 A and 4 months after the 
fir«t operation Figure 2^9 D represents the 
appearance about 4 months after Figure 259 
C, or 1 jear and 3 months after Figure 2^9 A 
At the time of this second examination (Fig 
239 C) there was definite persistent irregu 
laritx of the distal segment of the greater 
cur\ature of the stomach as well as a small 
area of irregulantx on the lesser curxature 
border There was no doubt in m\ mind that 
we were witnessing the spread of a malignant 
lesion Howeter, the surgeon was loath to 
reoperate believing that the distortion in the 
roentgenogram might be accounted for b\ the 
operativ e procedure \\Tiate\er lingering doubt 
might have been entertained as to the nature 
of the lesion was completelj dispelled the 
roentgenographic appearance noted in 1 igure 
259 D 4 months later Note the marked spread 
of the deformitj of the di«tal portion of the 
stomach 


Reoperation 10 months later disclo<:ed the 

following 

1 The liver was markedlj enlarged There 
were several large irregular firm IvTnph nodes 
In the greater omentum there were <:everal 
hard irregular mas'-es 

2 \\ithm the stomach was a large fungat 
ing friable tumor mass, extending into the 
lumen of the pars pjlorus and the pars media 
An incision was made into the stomach and a 
piece of the tumor mass was exci«ed A hard 
nodule in the greater omentum was also re 
moved bj dissection 

Pathologic diagnosis Adenocarcinoma of 
the stomach with metastatic carcinoma 

From then on she went progressiv elj down 
hill and died 13 months after the second op 
eration The continued progress of the deform 
itv is to be traced in the succeeding roent 
genograms 

Fif^ure 239 E shows the appearance 4 
months after Figure 239 D and 3 months after 
the second operation Figure 2^9 F represents 
the appearance 10 months after Figure 239 E 
Note the progressive spread of the malignant 
lesion B> a studj of these different figures 
one mav literal!) see the unfolding and the 
gradual spread of a malignant lesion from a 
small localized focus to invasion of most of 
the stomach 

In retrospect it appears quite obvious that 
a subtotal gastrectom) should have been done 
instead of a local excision of the tumor It is 
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further evidence of the danger of assuming 
that a gastric tumor is benign, not only on 
the basis of the roentgenographic evidence 
but also on the gross characteristics of the 
lesion at the time of operation 

A malignant lesion of the pjdorus may 
produce marked obstruction 

C M , female, aged 40 The patient gave a 
3-month histor} of epigastric distress occur- 
ring about 1 hour after meals and lasting 
about hour She had lost 13 pounds in 
that period Physical examination of the ab- 
domen was essentially negative Operation 
revealed a tumor of the pars pylorica, for 
which a subtotal gastrectomy vas done (Fig 
260 B) The pathologic diagnosis was c\'hndri- 
cal-cell carcinoma of the stomach 

Roentgen examination (Fig 260 A) re- 
vealed marked narrowing of the pars pjdonca 
The lesser curvature in the distal portion of 
the stomach was smooth, rigid and devoid of 
peristalsis The greater curvature in the con- 
stricted zone was ver}'' irregular and showed 
an abrupt change from the contour in the rest 
of the stomach There was considerable gas- 
tric enlargement and retention at 48 hours 
The preoperative diagnosis was carcinoma of 
the pylorus vith obstruction 

The delimitation of a scirrhous infiltra- 


tive lesion may to some extent be demon- 
strated by a study of the mucosal relief 
This IS well shown by the next case 

M A , male, aged 56 This patient’s mam 
complaint was of lower abdominal discomfort 
occurring just before eating, and of a feeling 
of gaseous distention over a period of 6 
months He had lost no weight Physical ex- 
amination of the abdomen was essentially 
negative 

The operative findings w’ere an infiltrating 
lesion involving the anterior and posterior 
surfaces of the proximal two thirds of the 
stomach, somew'hat more extensive on the 
posterior surface w'here it was adherent to the 
pancreas, these adhesions seemed to be in- 
flammatory rather than neoplastic The 
growth had the appearance and felt like a 
linitis plastica accompanied by a considerable 
amount of inflammatory reaction There were 
no metastases in the nodes or in the liver, but 
there was an area of direct extension into the 
gastrocolic omentum for a distance of over 
1 inch from the greater curvature An almost 
total gastrectomy wms done 

The report of the macroscopic examination 
of the resected specimen was as follows 
“There is a punched-out ulcer, Yi inch in 
diameter, along the greater curvature midway 



Fig 261 Mucosal appearance m scirrhous infiltration of the stom- 
ach Note the termination of the normal mucosal folds in the region 
of the new grow'th The lower arrow' points to the ulcer within tne 
malignant lesion. 
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between the sites of resection The anterior 
and the posterior surfaces 'how an area of 
induration about 2 'q in each Microscopic 
e^^mimtion Infiltratin? carcinoma of the 
stomach The proximal end of the resected 
specimen shows no imoUement b\ tumor 
Examination of a Ijmph node shows Ijmpho 
cjtic extension of gastric carcinoma ” 

Roentgen examination (Fig 261) rexealed 
an mfiUratwe scirrhous txpe of malignant 
neiv growth At the greater curvature in the 
involved area was the projecting niche repre 
senting the ulceration found in the rc'ccted 
specimen Particularlj instructive is the stud> 
of the mucosal folds These run m a normal 
parallel manner throughout the pjlorus At its 
junction with the pars media there is an 
abrupt termination of these folds the 
mucosal folds disappearing because of iheir 
destruction bv the new growth The greater 
curvature pars media is stiff and superficially 
irregular with involvement of the pars cardia 

Rarelv there maj be a metastatic im 
plantation of the stomach from a primarj 
malignant lesion originating m a distant 
focus 

C R male, aged 63 The patient stated 
that he had been well until 2 wcel^s before his 
admission to the hospital when he noticed a 
graduallj progressive weakness in his arms 
and legs and on occasion a vague epigastric 
soreness There had been no vomiting and 
no blood in the stool 

Phjsical examination disclosed a cadaver 
ous looking elderl} white male in no acute 
distress On abdominal examination the liver 
edee was fell two fingers breadth below the 
costal margin The prostate was described 
clinically as being essentiallj normal 

The autopsy report was as follows On 
the anterior aspect of the wall of the stomach 
near the cardia are two small mod'ratelj firm 
nodules about I cm in diameter The mucosa 
over these areas is smooth On section these 
nodules are >ellowish in color and homo 
geneous The orostafe I'l about twice its 
normal size It is firm in consistency and its 
surface is studded with irregular hard nodules 
about 1 cm in diameter ” The microscopic 
examination revealed adenocarcinoma of the 
nrostate with metasfases to Ivnnph nodes 
liver spleen ribs vertebrae adrenal glands 
and stomach 

Roentgen examination of the stomach (Fig 
262) revealed a small rounded translucent 
area in the pars cardia which it was thought 
ought represent a polyp Further studies as 







Fig 262 Metastatic tumor of the 
stomach from a carcinoma of the pros 
tate Jvote the rounded translucent area 
produced b> the tumor 


well as gastroscopy were not carried out be 
cause of the patient s physical condition As 
noted in the autopsj examination, this polj 
poid mass was the result of metastatic mva 
Sion of the stomach from a primarj carcinoma 
of the prostate 

Marked deformit) of the stomach be 
cause of secondar) invasion occurred m the 
next case 

E K male aged 7S The patient ^.ave a 1 
month historj of abdominal pain of increas 
mg seventy He had vomited on three occa 
sions but no blood was present He had had 
no bowel movement in the preceding 4 days 
He also complained of dyspnea and of attacks 
of precordial pain during the past few years 
He had lost 18 pounds in the preceding 2 
weeks Two years previously he had had an 
attack of epigastric pain and was hospitalized 
for 2 months On physical examination the 
abdomen was found to be distended and 
tender all over Examination of the chest was 
negative 

Gastric analysis showed an absence of free 
hydrochloric acid At operation the stomach 
was reported as being perfectly normal 
throughout Its entire extent until the pylorus 
was reached \ stony hard mass was then en 
countered measuring about 8 x 10 x 8 cms 
m size This mass extended from the region 
of the second and third portions of the duo 
denum laterally to the right lumbar gutter 
and mvaded and extensively involved the 
transverse mesocolon It had also invaded the 
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omentum Again it was stated that the stom- 
ach was of normal size and seemed to show 
no evidence of obstruction at the duodenum 
A diagnosis of retroperitoneal tumor of un- 
determined origin was made 
At autopsy it was reported that examina- 
tion of the lungs revealed a carcinoma of the 
bronchus in the right lower lobe There was 
secondary carcinoma m the lungs, stomach, 
lesser omentum, liver, heart, seventh right rib 
and transverse colon The findings m the ex- 
amination of the stomach are of considerable 
interest “As the stomach is opened, it is 
apparent that the wall of the distal half, to, 
but not including, the pylorus is infiltrated by 
a firm tumor There is no obvious erosion of 
mucosa The lesser curvature seems to be the 
point of origin, but the growth extends on to 
the greater curvature . The wall of the 
stomach is greatly thickened at the site of the 
tumor, and section through it reveals dense, 
homogeneous, gray tumor tissue which had 
apparently replaced the muscularis and com- 
pletely obliterated the various laj^ers The 
tumor tissue involves the serosa, not only at 
its point of fusion to the liver but over a wide 
area The tumor tissue has extended into the 
adipose tissue of the lesser omentum so that 
the latter is thickened and very solid ” 
Roentgen examination showed an extensive 
narrowing with irregularity of contour in- 
volving primarily the distal two thirds of the 
stomach (Fig 263) The preoperative report 
was carcinoma of the stomach As noted at 
autopsy, the infiltration of the stomach by 
tumor tissue was secondary to a primary 
bronchogenic carcinoma 


A malignant lesion of the stomach may 
ulcerate into the colon, causing a gastro- 
colic fistula or, as m the case to be de- 
scribed, the fistula may be localized 

J E , female, aged 67 During the 4 days 
preceding her hospitalization the patient had 
complained of generalized, crampy abdomi- 
nal pain, which finally localized to the right 
upper quadrant She had been vomiting occa- 
sionally during the preceding 2 weeks After 
taking an enema she noted that the return 
was tarry in color Physical examination re- 
vealed a tender mass on the right side of the 
abdomen 

Laparotomy disclosed a carcinoma at the 
greater curvature of the pylorus which had 
perforated with the production of a fistulous 
tract extending dowmward in the direction of 
the right low'er quadrant A specimen was re- 
moved from the tumor for biopsy No further 
surgery was attempted because of the pa- 
tient’s condition 

Microscopic examination showed the lesion 
to be adenocarcinoma 

Roentgen examination (Fig 264) revealed 
considerable narrowung at the pyloroduodenal 
region, w’lth secondary gastric enlargement 
At no time was the duodenal bulb visualized 
A fistulous tract was noted, extending from 
this area downw'ard tow'ard the right lower 
quadrant It was believed preoperatively that 
the fistula originated from the duodenum and 
not from the stomach itself No lesion of the 
colon was disclosed by barium-enema exami- 
nation 



bronchogenic carcinoma 

Fig 264 {Right) Carcinoma of the pylorus, with fistulous tract 



Rocnfgen Diagnosis 36S 




I ir (/f/0 Reticulum cell sir 
comi of the stonnch 
lie 266 (A’/i,//0 I imphoMrconn of 
the stonnch 


\s noted at opcrition tlic cau^ of the 
fistulous trncl was a carcinoma of the ^.renter 
curaaiure of the pars pjlorica winch hul per 
forated and become walled off 

Sarcoma of the stonnch n rocntfionologi 
call} jfi(Iistingui«ln[)te from carcinomi 

B S, male aRcd 63 The patient pi\e a 
10 month hislor} of recurrent attacks of in 
tense epigastric pam which kept him awake 
at night At times, the pain radiated to the 
back There was occasional aomilmg 

Examination at operation rexealcd a malip 
riant lesion insoKing the entire pars media 
with imasion of the «erosa and with niclasta 
ses to the omentum On the lesser curaature 
side It was found to be adherent to the left 
lobe of the Iner It was obxiouslv inoperable 
The biopsj specimens reaealed reticulum cell 
sarcoma 

Roentgen examination (Fir 26S) rcaealed 
n diffuse, irrCpjUlar narrowm^ of almost the 
entire stomach characteristic of malignant 
imasion There was nothing in the roentgen 
appearance to indicate that the malicnaot 
process was a reticulum cell sarcoma The de 
■ormit} Was identical with that produced bj 
an adenocarcinoma 

In the following case the deformity pro 


ducc<i b} a 1} mpho arcoma mimicked that of 
«cirrhou'' caremom i 

I C, male, aged 57 llie patient pa\e a 
4 numth histor} of dull epuaiitric pun asso 
cialcd wiili pam in the chest He noticed 
black stooU on occasion He had lost 36 
pounds during the 7 months preceding hos 
piialiMtion 

I he phjsical examination showed there 
was a mass m the epigastrium about 3 inches 
m diameter firm, nodufar and relati\el> 
fixed There was a right rectus scar as the 
result of a eholccjstcctomx 5 >ears previousl} 
Gastric analjsii showed no free hydrochloric 
acid The stool was posilixe for blood 

\t operation the surgeon reported an in 
operable carcinoma of the stomach with meta 
stases A node at the greater curvature was 
removed for hiatologic examination The 
microscopic examination revealed Ijmpho 
sarcoma 

Roentgen examination (Fig 266) revealed 
marked narrowing of the pars media with 
irregulanl} of contour The findings were re 
ported as indicating the presence of a car 
cmoma Only the pathologic examination in 
dicated that the lesion was a lymphosarcoma 
There was nothing in the roentgen appearance 
which might have aroused a suspicion that 
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the deforniilj’' Mas the result of a lympho- 
sarcoma rather than a carcinoma 

The impossibiliu of dificrentiation be- 
tMcen 1\ mphosarcoma and carcinoma on 
the basis of the roentgen findings is further 
illustrated by the next case . 

B B female, aged 65 This patient ga\e 
a 2-month histor\ of gnawiim pain in the 
upper abdomen which was not related to food 
There was no \omitmg Slie had sufiercd onh’ 
a moderate weight loss of 4 pounds in the 
2 months preceding her hospitaliration She 
had noticed blood in the stool 

Operation re\ealed an apparently inoper- 
able malignancy of the stomach A biops\ was 
done The patliologic report reads as follows 
'Gross specimen consists of three small pieces 
of the wall of the stomach, the largest measur- 
ing 3 cm b\ 2 cm by 1 cm The inner sur- 
face shows an attached mass, which is softer 
than the stomach wall proper and friable The 
stomach itself shows rather distinct markings 
with whitish-yellow, opaque strands through- 
out ^Microscopic Section through the stom- 
ach shows necrotic mucosa and abundant 
infiltration of all the coats, especially the 
muscular coat, with immature lymphoid tis- 
sue showing frequent mitotic figures and a 
large amount of reticulum cells defimtch 
var 3 'ing in sire and shape Tlie cells of the 
lymphoid tissue appear rather small Diag- 
nosis Lj mphosarcoma of the stomach ” 


Radiologically. the appearance is like that 
of a malignant infiltration of the stomach due 
to carcinoma There are no distinguishable 
roentgen teatures in this case Figure 267 
shows the diiTuse irregularity of contour of 
the stomach 

A number of interesting features, patho- 
logic and roentgenographic, are illustrated 
b\ the follow ing case 

F C , Chine>c laundryman. aged 31 Dur- 
ing the 4 weeks preceding his hospitalization 
the patient had noticed a progres'^ne enlarge- 
ment of the ceriical, supraclavicular and 
axillarj nodes There was marked weakness 
and a weight loss ol II pounds There were 
no gasiro-intcstinal s\mptoins at tlie lime of 
his admission to the hospital but while under 
obseiw’ation he complained of considerable 
epigastric pain, abdominal distention and 
\omitini: l'n\sical examination rescaled fimi, 
nontender, pea-sized nodes in both the an- 
terior and the posterior cervical regions 0\er 
both the mastoid and the parotid areas there 
were firm, rubber-hard movable nodes ap- 
proximate!} 2 cm in diameter. In the right 
supraclavicular area there was a large dis- 
crete node 3 cm by 2 5 cm There were pea- 
sized nodes in both infraclaviciilar areas, 
irregular masses of nodes in botli axillae and 
chains of small nodes beneath tlie skin of both 
arms In tlie left femoral triangle there was a 
node 2 cm b} 2 cm Neither the liver nor the 



Fig 267 L} mphosarcoma of the stomach 
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'pleen was palpable, but an indefinite mass 
was felt m the right upper quadrant 
There were no metastatic deposits in the 
bons framework of the chest or m the lungs 
on roentgen examination nor was there am 
pathologic condition of the lumbar <ipme or 
peU la 

Microscopic examination of a node was re 
ported b\ Dr Douglas S\mmcrs as follows 
“Examination of ‘'hde shows the presence 
of what I beliexe to be 1\ mpho'jarcoma the 
cella of which are of the t>pe of large rather 
than small Ijmphocxlcs There is nothing to 
indicate the histology of Hodgkin’s disease 
The di tnbution of the enlarged Ivmph nodes 
Is quite in keeping with the diagnosis of 
lymphosarcoma bm the presence of xast 
numbers of eosmophiles in the microscopic 
preparation taken into consideration with the 
enlarged lymph nodes suggests (he possibility 
of eosinophilic leukemia The latter di'casc 
not infrequenth howexer, is associated with 
enlargement of the «pleen Absence of enlarge 
ment on the other hand does not eliminate 
the diagnosis of eo«inophilic leukemia 
\s a result of x ray therapy most of the 
nodular enlargement subsided with the ex 
ccption of the right supraclavicular node 
Roentgen examination (lie 26S \) with 
the stomach filled with barium showed no 


evidence of organic abnormality The mucosal 
relief study (Fig 268 B) showed marked de 
formitv of the stomach involving primarily 
(he distal half with destruction of most of the 
folds in this region The process appeared to 
stop abrupth at the base of the duodenal 
bulb The folds in the proximal portion of the 
stomach were retained although they were 
quite prominent In both roentgenograms 
there was considerable narrowing of the 
jejunum just di tal to the duodenojejunal 
junction The folds however appeared to be 
retained The diagnosis w as malignant mfiltra 
lion involving, primarily the distal half of the 
stomach The narrowing of the jejunum was 
considered as probabh due to metastatic im 
plantation In view of the clinical findings and 
the biopsy report one may reasonably assume 
that (he deformitv of the stomach was the 
result of a Ivmphosarcoma or possibly eosino 
phvlic leukemia The narrowing of the jejunum 
ma\ well be explained on the basis of assoa 
ated involvement by the same pathologic 
process 

Lvmphosarcoma may show roentgen e\i 
donee simulating the appearance of a hyper 
trophic mucosal fold 

S A , female aged 55 In the year preced 
ing her hospitalization this patient had lost 
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the deformity was the result of a lympho- 
saicoma lather than a caicinoma 

The impossibility of diffeicntiation be- 
tween lymphosaicoma and carcinoma on 
the basis of the locntgen findings is fuithcr 
illustiated by the next case 

B B, female, aged 65 Tins patient gave 
a 2-month history of gnawing pain in the 
iippei abdomen w'hich was not related to food 
There was no vomiting Slie had suffered onlj' 
a modeiate weight loss of 4 pounds in the 
2 months preceding hei hospitah/ation She 
had noticed blood m the stool 

Operation levealed ,in apparently inoper- 
able malignancy of the stomach A biopsy was 
done The pathologic report reads as follows 
“Gloss specimen consists of three small pieces 
of the wall of the stomach, the largest measur- 
ing 3 cm. b}' 2 cm by 1 cm The inner sur- 
face shows an attached mass, which is softer 
than the stomach wall proper and friable The 
stomach itself shows rather distinct markings, 
with whitish-yellow, opaque strands through- 
out Microscopic Section thiough the stom- 
ach shows necrotic mucosa and abundant 
infiltration of all the coats, especiall}' the 
muscular coat, with immature lymphoid tis- 
sue showing frequent mitotic figures and a 
laige amount of reticulum cells definitely 
varying m si/.e and shape The cells of the 
lymphoid tissue appear rather small Diag- 
nosis Lymphosaicoma of the stomach ” 


Radiologically, the appearance is like that 
of a malignant infiltration of the stomach dup 
to carcinoma There are no distinguishable 
loentgen leatures in this case. Figure 267 
shows the difiuse irregularity of contour ol 
the stomach 

A numlier of interesting features, patho- 
logic and roentgcnographic, are illustrated 
by the following case 

F C , Chinese laundryinan, aged 31 Dur- 
ing tlie 4 weeks preceding his hospitah/ation 
tlie patient had noticed a progressive enlarge- 
ment of the cervical, supraclavicular and 
.ixillary nodes There was marked weakness 
and a weight loss of 11 pounds There were 
no gastro-inteatinal symptoms at the time of 
his admission to the hospital but while under 
observation he complained of considerable 
epigastric pain, abdominal distention and 
vomiting I’njsical examination revealed firm, 
nontendcr, pea-si/ed nodes in both the an- 
terior and the posterior cervical regions Over 
both the mastoid and the parotid areas there 
were firm, rubber-hard, movable nodes ap- 
proximately 2 cm m diameter In the right 
supraclavicular area there was a large dis- 
crete node 3 cm b\ 2 5 cm There were pea- 
si7ed nodes in both infraclavicular areas, 
11 regular masses of nodes in both axillae and 
chains of small nodes beneath the skin of both 
arms In the left femoral triangle there was a 
node 2 cm by 2 cm Neither the liver nor the 
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cplccn was pilpabk, bul an mdcfmilc mass 
was felt in the right upper quadrant 
There were no metastatic depo its in the 
bon> framework of the chest or in the limes 
on roentgen examination nor was there an\ 
pathologic condition of the lumbar «pint or 
pch la 

Microscopic examination of a node wa re 
ported b\ I)r Doiiclas Sammers as follows 
‘Examination of «bdc shnwa the pre cncc 
of what I bebcae to be IjmpboNarcoma the 
cclla of which arc of the tape of large rilhcr 
than «nnll lamphocatcs There i nothing to 
indicate the histolog> of Hodgkin s disease 
The di tnbiition of the enlarged lampb nodes 
I quite in keeping aaitli the diagnosis of 
l>anpho«arcoma but tlie pre cnee of aast 
numbers of eo«inophilcs in the micro cnpic 
preparation taken into cnnsirli ration aaith the 
enlarged lamph nodes <ugcc ts the pnssihilita 
of CO inophtlic leukemia The latter disease 
not mfrequcntla hnweaer, i associitcil with 
enlargement of the spleen \bscncc of enlarge 
nient on the other hand does not eliminate 
the tliaennsis of eosinophilic leukemia ’ 

\s a result of x raa tlicrapa mo«t of the 
nodular enlargement subsided with the ex 
ccplion of the right «upnchaicubr no<le 
Roont.cn examination (It. 26^ \) with 
the stomach filled with barium showed no 


cxidcnce of organic abnormalita The mucosal 
relief stmh (I u 26S B) showed marked de 
formitx of tlie stomach, maoUing primarily 
the (li tal half with destruction of most of the 
folds m this rtgion The process appeared to 
stop ahniplh at the base of the duodenal 
bulb T he folds m the proximal portion of the 
stomach aaere retained although thej were 
quite prominent In both roentgenograms 
there aaas cnnsidcrahlc narrowing of the 
jejunum jut ditil lo (he (iuodcnnjcjunal 
junction 1 he folds Iiowcxcr appcarerl to be 
retained The diagnosis was malignant mfiltra 
lion imoKing pnniarilj the distil half of the 
stoniicli Iht narrowing of the jcjumini was 
considered as probaliU due to mctastilic im 
plantation In \icw of the clinical findings and 
the binp j report one ma\ rtasonahU assume 
tint the «/eformiJ\ of the sjonneh was (he 
result of a hmphnsarcoma or po sibl\ eosino 
pin he lenkemn The narrow mg of the jejunum 
max well be explained on the basis of associ 
ated mxolxement b\ the «amc pathologic 
process 

Lxmphosarcoma max shotx roentgen e\i 
elcncc simulating the appearance of a hj^icr 
trophic mucosal fold 

S A female aged 55 In the xcar prcced 
mg her hospitalization this patient had lost 



coma of the stomach The deformit> 

IS obscured at this time (B Rtght) Same patient Mucosal relief stud> showing the 
deformitj produced bj the lesion 
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tated hospitalization and transfusion Opera- 
tion revealed an ulcer of the greater curva- 
ture The area was markedly indurated A 
partial gastrectomy was done Gross exami- 
nation of the specimen showed that the crater 
was rather shallow and situated m the center 
of a hyperplastic mass (Fig 270 A) The 
microscopic diagnosis was lymphosarcoma 



Fig 271 (A, Top) Sarcoma of the 
stomach, simulating the appearance of 
polypoid adenocarcinoma (B, Bottom) 
Appearance of resected specimen 


Roentgen examination (Fig 270 B) showed 
a well-rounded niche, extending from the 
greater curvature, pars media Primarily be- 
cause of Its location, the lesion was considered 
to be malignant, and prompt resection was 
advised It is interesting that one pathologist 
who first examined the slides, although recog- 
nizing the marked infiltration of the entire 
thickness of the gastric wall, chiefly by 
lymphoid cells, thought that the ulcer was not 
malignant On review of the slides at Be'leviie 
Hospital, the final diagnosis was lympho- 
sarcoma 

A sarcoma of the stomach may also ap- 
pear as a large bulky polypoid lesion, pro- 
ducing primarily an intraluminal area of 
translucency 

The patient, R C , male, aged 49, gave a 
4-month history of abdominal discomfort 
initiated by violent retching which lasted for 
a couple of days Following this he noted 
pain in the lower half of the abdomen, severe 
in character, without definite relation to food 
intake and relieved by vomiting 

Physical examination of the abdomen re- 
vealed a firm movable slightly tender mass 
approximately 6 inches in diameter m the 
umbilical region 
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RocntRcnojinphic cximimtion (1 Jk 271 \) 
rcscalcil a huu <lifcct jiuoUini' moM of the 
(iLtal half of llic ilonnch nnmK in ir the 
le '^r curN’aturL and clnncliructl In m ir 
reguhrU outlinwl inn luccru art a Ihc« wis 
al'O 1 lillin^ difccl tif ih» printer cor\iiiirc 
pars pvlorii 1 he ‘tonnch nr c<»n idinhU 
enlarged, and at 6 hours then n is i rittntion 
of three quarters of the hariiini nual Iht i\i 
donee indicattnl a maluninl tumor of the 
stomach with i i«il\poid miss producini. the 
larpt area of intrilummal trinshatnca 

0}>eration nieaUal a fnahli hiinorrhisic 
mass inaoKin^ aliout mu <iiiarler of tiu 
preatcr cursnlurt th" interior surfari of the 
stomach and la^nditiK tlownnaril inaoKuir. 
the entire art i of thi priatir onuntiini I he 
mass was adherent to the anttrior ilHlominal 
wal) on the hfi side alKHit 2 in Ixhm the 
umbilicus Then, wen no inlirM<l Ixmph 
nodes found \ suhtonl pastntionn was 
done 

Microscopic caaminition ''iwcimtn con 
«ists of a mass of tissue 30 a IS a <* cm Ih'* 
bull, of the «i>ccinicn is a sohd pancake sh ipul 
tumor, measuring la cm across md (> tm 
thick On section the li sue is white frnlilt 
oozing a mucoid tluid Ilure arc no tlefimtc 
castic areas present 

Microscopic eaamination lor the most 
part the tumor is comfKt«c<I of moderatt «i«<l 
decpl> stainini, round cells wuli poorU tie 
fineil cjloph m At the bis<. of tlic mucos^i 
the tumor cclU can lie seen mxading it One 
of the two Ijmph nodes found shows meti 
static msasion h\ this hijih cellular tumor 
There is no tendencx to form tubules or 
aheoli 

Diagnosis Lndifferenliatcd sarcoma of 
the stomach with metastasis to ont Umpli 
node Ii;,urc 271 II shows the gro s appeir 
ance of the tumor 

Therefore m this ease the ircoma of 
ihe stomach had a roentgen appeir incc 
similar to that of a poljpoul adenocarci 
noma 

In the following ease the deformity of the 
stomach was caused by a leiomyosarcoma 

C J male aged 62 lour days before his 
admission to the hospital the patient had cle 
'eloped what he described as acute mdi„ci« 
t'on He had crampy abdominal pain and 
diarrhea He felt nauseated and forced him 
self to vomit The stools were black and con 
tinued to be so He had a chill with the onset 



ffc Iiad been losm, weight for 3 months 
I here wa> no preceding hl^tory of digestive 
disturbance 

riiy ical cvammation revealed a bulging 
mass in the cpuasinum which felt nodular 
and not very tender 

I be autopsv report follows On the an 
tenor surf ice of the stomach midway be 
twem the lesser and the greater curvatures 
there is a Urge hole about b cm in diameter, 
which IS continuous with a large mass of firm 
whitish nodular tissue and adhesions This 
mtss IS limited anteriorly by the anterior 
alMlomiiiil wall ind the diaphragm and later 
illy by the anttrior surface of the left lobe 
of the liver Abdominal adhesions have sur 
rounded this mass forming a sac in which the 
tumor IS localized On section, the margin of 
the perforation is firm white and gritlv and 
almost the entire anterior wall of the stomach 
IS thickened and the normal rugae distorted 
Ihe contiguous enlarged perigastric nodes are 
of the same firm white substance There are 
about 30 cc of thick foul smelling brown 
fluid in the wall of the sac as well as a few 
flecks of barium The pylorus admits one 
finger and is not obstructed ” 

Tinal diagnosis (including microscopic find 
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mgs) was as follows leiomyosaicoma of the 
stomach with ulceiation and perforation of 
the anterior wall, with metastases to the peri- 
toneum, diaphragm, livei, pengastiic and 
retropeiitoneal lymph nodes and pericaidium 
Roentgen examination (Fig 272) levealed 
marked deformity of the proximal portion of 
the stomach with irregularly outlined trans- 
lucent aieas The barium appeared to extend 
beyond the confines of the gieater cuivature 
of the stomach into a walled-off aiea 

It was believed that these findings might 
be explained on the basis of a malignant 
lesion of the stomach which had broken down 
with perforation into a walled-off cavity e\- 
tragastric m location or that the mass might 


have been originally extragastric with sec- 
ondary ulceration and invasion of the stom- 
ach As noted at autopsy, the cause was a 
leiomyosarcoma of the stomach which had 
broken through the stomach and communi- 
cated with a large walled-off sac Although a 
diagnosis of a perforating malignant lesion of 
the stomach would be fully justified by the 
1 oentgenologic findings, there is nothing in the 
nature of the deformity to indicate that the 
lesion was a leiomyosarcoma 




Fig 273 Leiomyosarcoma of the stomach (A, Lejt) Note the displacement of the 
stomach to the right, the irregularity of the contour of the greater cuivature, and 
the large niche (B, Right) Autopsy specimen showing the gastric side of the tumor 
with 4 ulcers 



Fig 273 (C, Left) Leiomyosarcoma of the stomach simulating the appearance 
of a benign tumor When the stomach is completely distended with barium the e 
formit}^ produced by the tumor cannot be visualized (D, Cento) As the resu 
compression the well-defined intraluminal translucent area produced by the tumor may 
be clearly seen (E, Right) Gross appearance of the excised tumor. 
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A leiom>osarconn \Mth ulcerations is 
•shoiin in the case of A , male aged 50 

The patient ga\e a 6 month hi<itor\ of 
occasional \omiting after meals This became 
progressi\el> worse until several months later 
when he vomited after ever) meal He then 
noted that his abdomen became swollen and 
he entered another hospital where a diagnosis 
of ‘ cirrhosis ’ was made He lost IS pounds 
during that period 

The essential findings on phjsical evamina 
tion were 

1 A protuberant abdomen with evidence 
of fluid 

2 A large mass in the left upper quadrant 
extending to 4 fingers’ breadth below the left 
costal margin The liver was not palpable 

While under observation the ascites m 
creased Paracentesis jielded 8 500 cc of 
jellowiah green fluid This was repeated 2 
weel^5 later when 8,000 cc of fluid Wras re 
moved Cell blocks of the ascitic fluid were 
negative third paracentesis 8 davs later 
Jielded 6,700 cc of fluid Just prior to this 
procedure the patient complained of pam in 
the left upper quadrant which became worse 
He suddenlj vomited black waterv material 
(positive for blood), went into shock and 
died within a few hours 
Roentgenographic examination (Fig 273 A) 
revealed evidence of a large mass in the left 
upper quadrant The stomach was displaced 
to the right There was a large niche at the 
proximal portion of the greater curvature vvith 
considerable irregularitj of contour distal to 
it The deformitj of the greater curvature was 
indicative of an infiltrating lesion Confirma 
tion of these findings as well as a mucosal 
pattern studj was planned but before this 
could be done the patient had the massive 
hemorrhage which vxas followed bj death in a 
few hours The real nature of the lesion was 
disclosed at autopsj 

On opening the abdominal cavitj an 
unmeasured amount of gas is released All the 
intestines are moderatelj adherent to one 
another bj an easilj separated green grij 
fibnnopurulent exudate There is a large mass 
in the left upper quadrant which extends 6 cm 
below the left costal margin with adherent 
omentum on its surface In addition there is 
adherent to the mass the liver the spleen the 
stomach and the hepatic flexure There are 
2,000 cc of bloodv fluid in the peritoneal 
cavitj 

G I Tract The esophagus is normal In 
the stomach on the greater curvature in the 


cardii are four tremendous ulcerations, the 
largest measuring 4 cm in diameter The 
largest ulcer opens directlj bj a fistlous tract 
into the center of the necrotic tissue which 
in turn apparentlj opens into the peritoneal 
cavitj This is the onlj source found to ex 
plain the peritonitis or the pneumoperitoneum 
This is apparentlj the source of bleeding also 
although no definite vessel is found and there 
IS bloodv fluid in the stomach About two 
thirds of the lesser curvature of the stomach 
IS adherent to this tumor mass which on sec 
tion is pink and necrotic except for areas near 
the stomach and near the direct extension to 
the liver which are rather firm and vellowish 
white The entire mass, plus the stomach, 
weighs I 800 Gm The small bowel the ap 
pendix and the large bowel are normal The 
splenic flexure has been adherent to the m 
ferior portion of the mass but is easilj sepa 
rated from it There is no gross blood in the 
small or the large bowel 

Microscopic Examination Stomach Ulcer 
and Tumor The base of the ulcer is composed 
of tumor tissue which infiltrates beneath the 
submucosa It is composed of interlacing 
bands of spindle shaped cells with darl , fusv 
form nuclei There are numerous small thin 
walled vessels throughout There is no rosette 
formation or clean cut palisading of nuclei 
Some areas show numerous mitotic figures, 
and the growth is less orderlj Other sections 
of tumor show a similar growth with large 
areas of necrosis 

Tnehrome and phosphotungstic acid stains 
reveal that the tumor is derived from smooth 
muscle fibers 

Ljmph Nodes One portal Ijmph node 
shows 'secondarv tumor 

Diagnosis Leiomvosarcoma of the stom 
ach v\ith direct extension to the liver meta 
sta«;is to Ijanph nodes ulceration perforation 
and hemorrhage 

Figure 273 B shows the gastric side of the 
tumor with the four areas of ulceration 

In reviewing the roentgenographic evidence 
the mass in the left upper quadrant with dis 
placement of the stomach to the right was due 
to the leiomyosarcoma of the stomach The 
deformitj of the greater curvature was the 
result of infiltration bj the tumor with ulcer 
ation within it The niche high up on the 
greater curvature represented one of the ulcers 
on the gastric side of the tumor 

A leiomyosarcoma may simulate a be 
nign tumor in its roentgenographic mam 
festations 



374 Malignant Tumors of the Stomach 



Fig 274 Neurofibroma of the stom- 
ach The roentgenographic appearance 
IS indistinguishable from an infiltrative 
carcinoma 

M K, female, aged 51 The patient was 
admitted to the hospital with a history of 
tarry stools on numerous occasions She had 
no abdominal pain There was no weight loss 
Physical examination of the abdomen was 
essentially negative Operation revealed a 
tumor of the stomach about 5 cm in diameter 
and of smooth outline arising from the poste- 
rior wall of the distal portion of the stomach 
A local enucleation of the tumor was done 
It was the definite opinion of the surgeon that 
the tumor was benign, both before and after 
excision 

Pathologic examination “Specimen consists 
of a globular-shaped tumor mass measuring 
6 cm in diameter The mass is rather soft and 
encapsulated It is partlv covered by an intact 
gastric mucosa On section the tumor is gray- 
ish white in color and has a lobulated appear- 
ance There is some interstitial hemorrhage 
present ” From the gross appearance it was 
believed that the tumor was probably benign 
However, microscopic ex-ammation revealed 
the tumor to be a leiomyosarcoma of the 
stomach The slides m this case were studied 
by several pathologists m different institutions 
The diagnosis of leiomyosarcoma was con- 
firmed unanimously 

From the roentgenologic point of view this 
case IS of considerable interest When the 
stomach was completely distended with barium 


there was no evidence of an intraluminal tu- 
mor (Fig 273 C) By means of compression 
a large, rounded, fairly sharply defined, trans- 
lucent, intraluminal area was noted near the 
lesser curvature of the stomach at about the 
junction of the pars pylorus and the pars 
media (Fig 273 D) Based on this appear- 
ance a diagnosis was made of a benign tumor 
of the stomach Figure 273 E shows the gross 
appearance of the excised tumor When I was 
informed that the tumor had a sessile base I 
stated that a partial gastrectomy would have 
been preferable to the local removal because 
of the possibility of malignant changes which 
could be recognized only on microscopic ex- 
amination, even though the tumor had the 
roentgen and gross characteristics of a benign 
lesion As noted m the report of the micro- 
scopic findings the tumor actually proved to 
be malignant At a subsequent operation a 
subtotal gastrectomy was performed 

Therefore, this case is of considerable in- 
terest for three mam reasons (1) It illus- 
trates how easily even a large intraluminal 
tumor may be missed when the stomach is 
completely filled with barium, also, it shows 
the importance of mucosal pattern and com- 
pression studies (2) Even when the roentgen 
criteria justify the diagnosis of a benign tu- 
mor, as they did in this case, microscopic 
examination may prove that the lesion is 
malignant Therefore, no tumor, no matter 
how benign it may appear to be, can be viewed 
with complacency (3) From the gross appear- 
ance the surgeon was convinced that the tumor 
xvas benign Particularly because of the ab- 
sence of a pedicle a more radical resection 
might well have been the procedure of choice 
at the time of the first exploration 

The following is a case of neurofibroma 
of the stomach 

Y B , female, aged 65 The patient stated 
that in the preceding 9 years she had become 
progressively weak, accompanied by modera e 
weight loss There was no pain or vomiting 
until a few months prior to admission to the 
hospital She then developed epigastric pam 
and occasional blood-free vomiting 

Roentgenographic examination (Fig 2 ) 

revealed a diffuse narrowing of the stomacn, 
ngiditv of the contour and an absence o 
normal mucosal relief pattern The 
ance xvas that of a diffuse, scirrhous ma *8”^ 
infiltration of the stomach At operation tne 
xvalls of the stomach were found to be hyper 
trophied At the pylorus there xvas denn 
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thickening bj a tumorous mass The mass ex 
tended along the lesser cur\ature for a dts 
tance of about 3 m and also along the greater 
cur\ature for about 2 in The rest of the 
stomach ^^all appeared to be normal except 
for the marked hypertrophj, There tvere no 
palpable nodes in the gastrohepatic omentum 


A biopc\ was taken The pathologic report 
was neurofibroma of the stomach 

In reviewing the radiographic evidence, m 
the light of the pathologic findings, there ap 
peared to be no features which di tmguished 
the deformitj ol the stomach from an infil 
trating carcinoma 
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Syphilis and Tuberculosis of the Stomach 

SYPHILIS OF THE STOMACH organic infiltration, and yet be due to an 
ulcer which, during the course of anti 
The diagnosis of syphilis of the stomich syphilitic treatment, undergoes healing 
IS fraught with difficulty Both the fre with secondary disappearance of the con 
quency of the disease and the pathologic comitant spasm although the ulcer bears 
criteria for diagnosis have been a matter no relation to the associated svphilis The 
of considerable dispute One need bardlv be improvement in gastric contour may then 
surprised then, to learn that the roentgen be laid at the door of the treatment in 
method which is based primarily on defects voUed Moreover by aiding the underlying 
of contour produced by the ingestion of a although independent syphvUUc infection 
contrast medium, also provides no sharply the general wellbeing of the patient is 
defined diagnostic criteria aided and the healing of his gastric disorder 

Theoretically the actual finding of thereby quickened Chronic gastritis and 
SpiroeJmeta pallida m the diseased tissue pyloric hypertrophv of benign origin may 
of the stomach should be con«idered as produce deformities of contour which, m 
essential for absolute proof of the presence the presence of a positive Wassermann, may 
of a syphilitic etiology If that were the also suggest syphilis 
case many of the organic derangements of Finally , m the study of the rejected e.peci 
the stomach which have been reported as men the pathologic criteria are often of such 
syphilitic would have to be eliminated from a doubtful nature as to lead to disagreement 
consideration as to what constitutes acceptable evidence 

What has made the positive identification unless the Sprroc//acta pallida is actually 
of syphilis of the stomach a matter of con demonstrated in the stained specimen A 
troversy are the following facts First a -somewhat similar problem confronted pa 
positive ^\assermann reaction in the pres Ihologists in the diagnosis of the true nature 
ence of a rocntgenologically demonstrable of linitis plasiica Brinton ^ to whom we 
gastric deformity can, of course not be con are indebted for the introduction of the 
sidered as evidence of a causal relationship term, believed the condition to be benign 
Obviously, an independent gastric lesion Onlv painstaking search throughout the 
and svphilis may coexist Secondlv them entire extent of the infiltration disclo cd the 
peutic response to antisvphiliiic therapy, true nature of the disorder as belonging to 
with diminution of the degree of gastric the class of malignant disease 
deformity or its complete disappearance Possibly some of the lesions considered 
likewise offers at best onlv suggestive proof syphilitic becau e of the failure to find 
Ihe gastric le ion mav have been onlv cancer celE may fall into this classification 
apparent and due to spasm of intrinsic rncouragement m this belief mav rcault 
origin The stomach is notonouslv a fertile also from the slow growing character of the 
field for the play of spasm Ihe dcformilv infiltration and its compatibility with a 
may be persistent m character simulating fair degree of health for a number of years 
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These factors probably explain the 
marked discrepancy in the figures regard- 
ing the frequency of this lesion emanating 
from various large clinics On the other 
hand, there is no doubt that, although the 
condition is rarer than many believe, 
authenticated cases are on record 

That syphilis of the stomach is rare is 
amply demonstrated by a survey of the 
contributions to the pathology of the dis- 
ease 

Thus Jonathan Hutchinson in his text- 
book in 1887 stated that he knew of no 
museum specimens or of any published ob- 
servations of syphilis of the stomach So 
rare did CorniP consider syphilis of the 
stomach to be that he recommended that 
any case suspected of being such should 
be subjected to the most rigorous critique 
However, he did report in great detail his 
finding of a gumma of the stomach during 
the course of an autopsy in the case of a 
woman who also had a gumma of the liver 
The rarity of syphilis of the stomach was 
also recognized by Aschoff® and, like Cornil, 
he stressed the importance of examining 
any suspected lesion very criticallv before 
accepting it as a sequela of specific dis- 
ease 

The difficulty in differential diagnosis 
was accentuated by Hartwell'* who de- 
scribed one of our cases at Bellevue Hos- 
pital Roentgen examination disclosed a 
tubular narrowing of the distal half of the 
stomach which preoperatively had been re- 
ported as carcinoma Gastric analysis 
showed no free hydrochloric acid The Was- 
sermann was 4 plus The lesion was re- 
sected, and examination showed an irregu- 
lar, serpiginous, superficial ulceration of the 
posterior wall The histologic characteris- 
tics were those of ulcer without any sug- 
gestion of syphilis, although the findings 
were similar to those in cases reported in 
the literature as syphilis of the stomach 

The difficulty of determining whether a 
gastric lesion is syphilitic on the basis of the 
histologic findings is emphasized by Wil- 
liams and KimmelstieP in their report of 


a case as well as a survey of 8 other cases 
which had previously been reported from 
their clinic They emphasized the fact that 
none of the microscopic criteria are in them- 
selves pathognomonic but that these find- 
ings assume significance only in connection 
with clinical and serologic evidence of luetic 
infection 

Our own experience at Bellevue Hospital 
indicates that syphilis of the stomach must 
be an extremely rare disease Symmers re- 
ported a case in the autopsy material at 
Bellevue Hospital that he considered as 
syphilitic in nature This patient, a white 
male, aged 32, showed at autopsy a syphi- 
litic liver with multiple gummata, not only 
in the liver, but also in the mesenteric, 
pancreatic and perigastric lymph nodes 
There was a syphilitic aortitis The stom- 
ach showed extensive ulcerative lesions 
Histologic study showed evidence charac- 
teristic of syphilis, such as chronic produc- 
tive inflammatory changes attended by 
miliary gummas, endarteritis obliterans, 
and plasma and round-cell infiltration 

On rare occasions since this original re- 
port there have been gastric lesions ap- 
parently of syphilitic origin The details of 
several of these cases including the roentgen 
findings are to be found at the conclusion 
of this chapter 

In contradistinction to the experience of 
most observers, Eusterman® described 93 
cases as having come under observation at 
the Mayo Clinic In the advanced stage, the 
appearance of the stomach was similar to 
that seen in linitis plastica Some showed 
hourglass contraction A number of 
amples of improvement in the roentgen 
appearance of the gastric deformity, con 
sidered to be syphilitic in origin, occurred 
after treatment by antisyphihtic measures 

Because of the difference m opinion as 
to the relative frequency of syphilis of t e 
stomach and the criteria justifying 
diagnosis, the finding of Spirochaeta pd * 
would be of enormous value m demonstra 
ing the syphilitic character of such ^ 

Such findings were reported by Me 
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m the case of a man 57 jears old with a 
historv of abdominal pain, anemia and con 
siderable loss of weight A hard irregular 
ma:>b, the size of a hen’s egg, was palpable 
in the epigastrium There was an absence 
of tree hydrochloric acid in the gastric con 
tents A diagnosis of carcinoma was made 
No Wassermann ivas done because it was 
believed that the patient had a malignant 
growth At autopsy nothing was. found to 
suggest syphilis The stomach was greatlv 
thickened The lesser curvature of the stem 
ach showed considerable ulceration from 
just below the cardia to the pylorus The 
ulcer was of irregular ^hape with greatly 
thickened borders Histologic examination 
showed round cell infiltration along the 
blood vessels No giant cells were present 
Exammatvon by the Levaditi silver method 
showed great numbers of «pirochetes pene 
tratmg into the actively growing granu 
lomatous tissue Pictures of the grois and 
microscopic specimens, as well as the one 
showing spirochetes, accompanv the article 
This was the first example of spirochete* 
in 3 gastric lesion which had been recorded 
in the entire literature of gastric syphilis 
It seemed quite strange that this case 
should have been the first in which the 
Spirochacta palltda was demonstrable in a 
gastric lesion and a clue to the apparent 
mystery is furnished by the work of 
Simmonds ® who m 1908 described the oc 
currence of spirochetes in broken down 
cancers of the mouth the esophagus and the 
stomach Occa'uonally he found them also in 
broken down cancers of the "^kin the uterus 
and the intestine, but never m the prostate 
the urinary bladder the gallbladder or the 
kidneys Thus the spirochetes occurred only 
in those locations which might come in con 
tact With saliva the spirochetes wen m 
variably absent in those locations which 
could not be reached by «ahva Simmonds 
therefore believed that these ‘Spirochetes 
originated from organisms present in the 
mouth They are of no clinical importance 
except in so far as these organisms might 
be mistaken for those of syphilis 


This work was verified by LuoCr and 
Neuberger,® who also showed that spiro 
chetes mav be found in broken down carci 
nomas of the stomach The occurrence of 
spirochetes and fusiform bacilli in the 
mouth has long been established In a large 
number of pithologic processes these may 
increase enormouslv I tiger and Neuberger 
examined 10 cases of carcinoma of which 
9 were carcinomas of the stomach and 1 a 
carcinoma of the esophagus In 8 of the 
gastric carcinomas, as well as in the case of 
carcinoma of the esophagus examined by 
the streak method immediately after opera 
tion or autopsv thev revealed the presence 
of many spirochetes The more advanced 
the brealmgdown process of the tumor, 
the greater was the number of spirochetes 
found There was no evidence of the pres 
cnce of spirochetes m the normal stomach 
of man I tiger and Neuberger also exam 
ined the fasting contents in 180 patients 
Darkfield examinations revealed the pres- 
ence of spirochetes in 22 out of 2B gastric 
carcinomas In 3 out of 45 cases of ulcer, 
a verv small number of spirochetes were 
found They found 5 types of spirochetes 
but none that could be considered as char 
acteristic for carcinoma 
The spirochetes shown m McNees case 
were cvidentK of the type reported bv Sim 
monds and huger and Neuberger and were 
not Spirochacta pallida Singer md Dyas'° 
also succeeded in demonstrating spirochetes 
in ulcerated arei‘s which were similar if not 
identical with those described bv Vincent 
as occurring m tissue which is the site of 
saprophytic infection 
The spirochetes reported by Harris and 
Morgan'* as having been found m i re 
sected tumor of the stomach appear to meet 
criteria which would justify their being con 
sidered a* being due to sy^philis A su'spen 
sion of involved tissue was injected into the 
right testicle of two rabbits and, on the 
forty eighth day, a syphiloma appeared In 
on< case there was an associated chancre of 
the scrotum Darkfield examinations of the 
lesions as well as tissue stained by the 
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Levaditi metliod showed typical Spiro- 
chaeta paUida 

Another aid in tlie diagnosis of the syphi- 
litic nature of a gastric lesion is the deter- 
mination of the therapeutic response to 
antiS5'philitic treatment and its intracta- 
bility to all otlier measures, as emphasized 
by Fenwick It is this feature whidi has 
been a guide in the diagnosis of a S3^philitic 
affection of the stomach on tlie basis of 
roentgen evidence of diminution in the de- 
gree of deformitj'^ or its complete eradica- 
tion 

Roentgen Diagnosis of Syphilis of the 
Stomach. In a condition in which com- 
petent patliologists are not in agreement 
as to the exact nature of the anatomic 
features \vhich would justify a diagnosis 
of gastric syphilis, it is obvious that roent- 
gen criteria must be of an even less con- 
vincing character There are no changes in 
the roentgen appearance of the stomach 
which can be considered as peculiar to 
sj'philitic infection and cleailj' differenti- 
able from the vaiious types of defoimit}' 
pioduced bj^ malignant infiltration How- 
ever, tubular narrowing of the pars pjdoiica, 
was piesent in those cases I examined which 
histologically showed stiong evidence of a 
sjTDliihtic etiologj’’ 

In the well-documented case reported by 
Palmer and his associates'^ it is noteworthy 
that neither the roentgen nor the gastio- 
scopic examination offered any clue to the 
luetic nature of the gastric lesion The re- 
sected specimen disclosed a shallow serpigi- 
nous prepyloiic ulcer, with histologic evi- 
dence compatible with syphilitic etiolog}^ 

The mam reliance from the purelj'^ roent- 
genologic point of view has been the evi- 
dence of a successful therapeutic lesponse, 
with diminution in the degree or complete 
disappearance of the original deformit}^ On 
this basis a fairlj^ large number of reports 
have appeared in the literature In 1911 
Beclere and Bensaude*'' examined a 54- 
year-old patient with a historj' of s\'phihtic 
infection and a gumma of the left leg who 
had complained of gastric sjmiptoms for 


11 years Roentgen examination revealed 
an hourglass stomach Under specific treat- 
ment tlie houiglass deformity gradually dis- 
appeared until the final roentgenogram 
showed an essentially normal stomach Ad- 
ditional reports of gastric deformities 
altered bj'’ antisj'phihtic measures were 
tliose of IMeyers,^® Bockus and Baiild' 
and Moore and Aurelius 

Particularly important in a comparative 
studj'^ of the effectiveness of antisj'philitic 
measures in the reduction of the degree of 
deformity in the roentgenogram is the eni- 
plo 3 'ment of a rigid technic, the following 
precautions are considered advisable First, 
a comparative stud 3 '' in the degree of de- 
formit 3 '^ should be made after a lapse of 
several da 3 's or weeks before the institution 
of antisyphihtic treatment Considerable 
change in the degiee of deformity may then 
be noted, due to relaxation of spasm, which 
might otherivise be attributed to tlie effect 
of the antiS 3 'phihtic tieatment Moreover, 
abnormalities of contour secondary to an 
underl 3 ’’ing gastritis or ulcer may show con- 
siderable diminution after medical manage- 
ment for these conditions even though a 
positive Wassermann is present 

Secondl 3 ^, in comparing tlie effect of anti- 
syphilitic measures on the appearance of a 
deformed stomach, it is essential that the 
loentgen technic be identical as regards the 
amount of barium administered and the 
position of the patient Even in a seriw o 
films taken during the course of a single 
examination the gastric deformity may 
show considerable variation in the differen 
films because of variations in the degree o 
filling, the exact position of the patient an 
the transient factor of momentary spasm 
For improvement in a gastric defornn J 
to be considered as having resulted rom 
antiS3’philitic treatment, the change mus^ 
be one that cannot be accounted for by anj 
of the above-named factors and occurring 

only' after such treatment 

Finally, one may summarize the situa i 
as follows Syphilis of the stomach is prom 
ably' a rare disease For the most par , 
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roentgen manifestations ma> be indistin 
guishable from infiltrative procescca of a 
nonspecific or malignant nature Climcall>, 
the condition ma> be suspected in the pres 
ence of other evidence of sjphilitic infection 
and a successful therapeutic rei>ponse, with 
disappearance of the gastric deformit>, pro 
vided that spasm and other organic lesions 
such as ulcer and chronic gastritis can be 
eliminated and a proper technic for com 
parative study has been followed 

Cases of probable syphilis of the stomach 
are described at the end of the di«;cussion on 
tuberculosis of the stomach 

TUBERCULOSIS OF THE STOMACH 

Tuberculosis of the stomach is also a very 
rare disease, although comparatively fre 
quent elsewhere m the intestinal tract 
Here too the diagnostic criteria are a mat 
ter of considerable difference of opinion in 
the absence of the demonstration of the 
tubercle bacillus in the gastric tissue 
Rokitansky” emphasized the fact that 
tubercular involvement of the stomach is 
very rare, and the primary form li almost 
unknown 

Although reports of tuberculosis of the 
stomach appeared in the literature for many 
years prior to the discovery of the tubercle 
bacillus by Koch in 1882, the first case of 
this nature in which the newly discovered 
organism was actually demonstrated in the 
wall of a gastric ulcer was that by Coats” 
m 1886 who recognized the fact that while 
the intestine is frequently the seat of tuber 
cular ulceration ‘the stomach is so with 
excessive rantv He reported one case, of 
a patient with advanced pulmonary tuber 
culosis whose stomach showed a consider 
able number of ulcers of a tuberculous 
nature Tubercles were present on the pen 
toneal surface of the stomach becoming 
more marked near the lesser curvature 
Abundant tubercle bacilli were found both 
in the ulcers in the stomach and in the 
tubercles and glands outside the stomach 
The actual specimen showing the bacilli 


was placed under the microscope and 
hibited before the Medico Chiruroical So 
ciety of Glasgow, March 5, 1886 Coats 
believed the reason for the extreme rarity 
of tuberculosis of the stomach to be the 
fact that there are no closed follicles m the 
stomach as there are m the intestine 

Musser “ examined the stomach of a 
Negro 44 vears of age who had died of 
pulmonary tuberculosis There was an ulcer 
of the lesser curvature of the stomach ex 
tending down to the peritoneum At the 
floor of the ulcer small tubercles could be 
seen Nodules in the region of the ulceration 
showed caseous material on section The 
ulcer had the appearance of having resulted 
from the breakdown of a large, submucous, 
cheesy mass The histologic appearance was 
characteristic of tuberculosis and the tu 
bercle bacillus was demonstrated 

In Dewey s * case the patient at autopsy 
showed ulcerative tuberculosis of both 
apices of the lungs, caseous tuberculosis of 
the tracheobronchial lymph nodes and 
ulcerative tuberculosis colitis as well as 
tuberculosis of the stomach Grossly the 
stomach showed ridges and polypous eleva 
tions mainly about the lesser curvature The 
diagnosis was based on microscopic ex 
amination of the lesions as well as the 
finding of tubercle bacilli in large numbers 
Giant cells were found m nearly every sec 
tion Rows of lymphocytes extended along 
the muscularis mucosae and in the sub 
mucosa 

According to Broders who made an 
exhaustive analysis of the literature tuber 
culosis of the stomach may manifest itself 
as ‘iinc.le or multiple ulcers, miliary tuber 
cles solitary tubercle pyloric stenosis 
(resulting either from an old tuberculous 
ulcer or from the pressure of enlarged 
lymph nodes situated about the pylorus) 
single or multiple tumors or nodules, or as 
a Ivmphangitib Broders described in detail 
the onlv case he encountered out of a series 
of 2 501 gastric operations at the Mayo 
Qinic from 1912 to 1915 Including the 
case m his own personal experience he 
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recorded a total of 49 cases, of an appar- 
entl)'^ positive nature, of tuberculosis of the 
stomach As a criterion of a positive case 
he demanded the demonstiation of a histo- 
logic picture of tuberculosis and the pres- 
ence of the tubercle bacillus m the lesion 
In onlj^ 4 cases was the gastric tuberculous 
lesion considered to be primarj’’ In Brodeis’ 
case there was recent tubeiculosis of both 
lungs The stomach exhibited three ulceis 
of the pyloius Microscopic study levealed 
typical tubeicles and a few tubercle bacilli 
in the depths of the ulcers 

Roentgen Findings in Tuberculosis of 
the Stomach The difficulty in differen- 
tiating tubeiculosis of the stomach fiom 
malignant infiltration is well illustrated by 
the detailed repoit of Pohl,-'’ who described 
the case of a patient 61 yeais of age who 
had gastiic anacidity and evidence of tuber- 
cular involvement of the lungs Roentgen 
examination showed an ii regularity in the 
outline of the stomach, with localized aieas 
of destruction of the mucosal folds The 
roentgen diagnosis was carcinoma of the 
stomach, although the possibility of tuber- 
culosis was considered because of the fact 
that there appeared to be no great change 
in the roentgen picture at the end of 2 years 
and because of the lesion in the lungs 
Autopsy revealed extensive ulceration and 
infiltration limited mainly to the submu- 
cosa The outer surface of the stomach, as 
well as the parietal peritoneum, were 
studded with miliary tubercles Tubercular 
ulceis m tlie ileum and the descending colon 
were also piesent Histologic examination 
showed a tuberculous infiltration of the 
wall of the stomach with tubercles and acid- 
fast bacilli Animal inoculations weie posi- 
tive for tuberculosis Examination of the 
lungs showed a chronic cavernous tubercu- 
losis An examination of the roentgen evi- 
dence leads one to agree with the author 
Uiat differentiation from carcinoma was 
impossible (Neither the gross nor the 
microscopic appearance of the specimen 
accompanies the article ) 

Other cases reported as tuberculosis of 


the stomach that were examined roentgeno- 
logically weie those of Pop and Hanganu- 
tin-‘ and Renander In none of these cases 
was a preoperative diagnosis made, the 
appeal ance m the roentgenogiam being that 
of malignant infiltration 

Except for the repoit by Pohl, the others 
lack complete confiimation in that there is 
no recoid of the demonstration of tubercle 
bacilli 

The nonspecific chaiacter of the loentgen 
defoimity in gastiic tubeiculosis has been 
confiimed by a numbei of lepoits (Morns,-® 
Ostium and Seibei,-" and Sherman and 
Johnston-®) 

Fiom the roentgenologic standpoint, 
therefore, there are no established criteria 
upon which a diagnosis of tuberculosis of 
the stomach may be made with any reason- 
able degree of assurance However, as will 
be described in connection with the case of 
tubeiculosis of the stomach reported at the 
end of the chapter, it is possible that a de- 
f foimity of the pylorus associated with sinus 
'tract foimations emanating from the in- 
volved segment may be a significant diag- 
nostic manifestation of the disease. 

lllnsti aUve Cases The following is a 
case which was diagnosed as either syphilis 
or tuberculosis of the stomach on patho- 
logic examination 


C C , colored female, aged 24 This patient 
ave a history of pain after meals and vonnt' 
ig during the preceding 2 years She had los 
7 pounds Vomiting occurred 2 hours a er 
leals and relieved her pain She felt be e 
n a milk diet and experienced neither pam 
or vomiting during the month preceding n 
dmission to the hospital Physical examina- 
:on revealed a mass and tenderness m 
pigastrium The blood and spinal \ ass 
lann were both negative , 

Operation showed an extensive ulcer o 
yloric antrum extending from the 
le sphincter The regional lymph , 

nlarged but not particularly har ‘ 
aslrlctomy was performed T>rce nionl j 
iter she was symptom-free and had g- 

^TTe”"following was the 
Specimen consists of a portion o a 
ith a small amount of omentum 
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lymph nodes s\hich do not present any cm 
dence of metasta«es Serosa is not injected, 
pyloric opening admits tip of little finger On 
section ssall is thickened, submucosa edema 
tous mucosa thickened There is a spherical 
fresh ulceration, inches \Mde and extend 
mg for ly. inches from the pyloric opening 
encircling from the pyloric margin into the 
stomach cavity for a distance of 1 inch 
“Microscopic examination shows scattered 
throughout the wall of the stomach, particu 
larly among the muscle fibers innumerable 
large and small, circumscribed or diffuse col 
lections of round and plasma cells In manv 
instances these collections are arranged in 
the vicinity of blood vessels either circum 
ferentially or eccentrically In no in tance 
however are the bloodvessel walls notice 
ablv thickened nor is there anv noteworthy 
evidence of endothelial proliferation \mong 
the lymphoid and plasma cells, on occasions 
are to be made out 'olitiry giant cells of the 
Langhans type without epithelioid reaction in 
the immediate vicinity In still other instances 
the giant cells are associated with the over 
growth of epithelioid cells of the type com 
monly encountered m tubercles and gummata 


In one slide there is a very definite, circum 
scribed formation attended by central coagu 
lation necrosis, arranged radially to which are 
ill formed epithelioid cells while at the pe 
nphery are vast numbers of round cells, many 
of them of the plasma cell type, others 
Ijunphocytic The lesion represents un 
doubtedly, either a miliary tubercle or a 
miliary gumma It is impossible histologically, 
with ordinary stains such as hematoxylin and 
eosin to differentiate between them Sections 
are now being stained for spirochetes to ex 
elude syphilis and for tubercle bacilli to ex 
elude tuberculosis It is suggested that a 
provocative Wassermann be done 

‘ In arriving at a histologic diagnosis in the 
present instance one meets with difficulties 
which are practically, for the time being, at 
least, insurmountable for the reasons already 
described far as our experience in this 
laboratory is concerned, syphilitic ulcers of 
the stomach are extremelv rare only one in 
dubitable case having been encountered 
among almost 17 000 autopsies This expen 
ence however is not m keeping with that of 
certain piibli hed statements where syphilitic 
lesions of the stomach are rather nonchalantly 
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referred to as ‘unusually common ’ In this 
laboratory we ha\e once or twice suspected 
tuberculosis of the stomach but have never 
been able actual!} to demonstrate its tuber- 
culous nature and as far as I know, genuine 
tuberculous ulcers of the stomach have never 
been absolutely pro\ ed to exist ’ 

These suggestions of Doctor Sjmimers ■nere 
carried out Neither spirochetes nor tubercle 
bacilli vere found by special stains Wasser- 
manns and pro\ocatives vere all negative 
The diagnosis remained either tuberculosis or 


syphilis of the stomach, vith the probability 
in favor of syphilis of the stomach 
Roentgen examination (Fig 275 \) re- 
vealed a defect in the prepyloric region, which 
was most marked at the greater ciinMltire 
The preoperative roentgen diagnosis was 
“malignant infiltration ’’ As determined on 
pathologic examination, the lesion was either 
of sy'philitic or of tuberculous origin, with the 
probability that the lesion was sjTJhilitic The 
pathologic appearance of the specimen is 
shown m Figure 275 B, C, D and E 



Fig 275 (B, Top) Same patient as is shown in Figure 275 A Excised 
stomach wall showing an annular ulcer and a polyp at the pyloric 
si)hinctcr (C, Bottom) Same patient Low-power microphotograph 
(Siimmar lens 35 mm ) of the edge of the ulcer Note the inflammatory 
ba‘:e with thickened submucosa and infiltration beneath the muco'^a 
adjacent to the ulcer 
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The following is an c'cample of annular 
narrowing of the p\loric region, which was 
considered to be of probable s\phihlic 
origin 

^f R , female, aged 31 The patient ga\e a 
2jear historj of epigastric pain and \omil 
ing occurring about Y to 1 hour after meat 
On se\eral occasions "mall amounts of blood 
were pre-enl m the Nonutus She had lost 2a 
pounds in the >ear preceding her admission to 
the hospital There was a hislor\ of sa-phihb, 
for which "he had receued treatment 

At operation, a rather «ofl, circumscribed 
mass which almost completelj con tncied the 
p\loric ring was found There were no en 
larged nodes and the mass did not ha\c the 
appearance of either an ulcer or a carcinoma 
\ partial gastrectomj was done 
Ihe report of the gross examination was 
as follows The «ero«al surface u smooth 
and glistening On the muco al surface on the 
greater cun ature ju t proximal to the p>1orus 
there is an area of ulceration measuring 1 a 
cm m diameter and from 0 a to 07a cm in 
depth The stomach wall beneath the lesion is 
white and firm measuring 2 cm in thickness 
There is an enlargement of attached omental 
Ijmph nodes ’ 

^Iicro«copicall>, the lesion was that of a 
cellular and moderate!) well xascularized 
chronic productne inflammator) proce«s 


characterized b) the presence, in places, of 
focal le ions, which were well circumscribed 
b\ conncctue tissue and which consisted 
lirgel) of l)mphoc\tes which centralK were 
m the proce s of necrosis In addition, the 
connectuc li"sue supported numbers of \ascu 
far channels the walls of which were thin and 
were "urrounded b) mantles of Ijmphocjtes, 
the so called perwascular Ijmphocjtic m 
filtration The areas composed of necrotic 
!)mphoc\tes were highl) suggestne of gum 
mala 

I igure 276 \ shows the gross appearance of 
the re"ccltd specimen I uiire 276 B "hows a 
circumscribed area suggesting a gumma Fig 
ure 276 C (low power) "hows perua cular 
Ivmphocxtic infiltration I igure 276 D (high 
power) shows sheht thickening of the xessel 
wall with rich infiltration of IvTnphocjtes 
and plasma cells 

Roentgen txaminalion (Fig 276 E) showed 
the stomach to be of markcdlj increased size 
The p)loric anirum was narrowed, giving the 
appear incc of a tubular structure Because of 
the tubular narrowing of the p>lonc antrum 
the po sibilit) was suggested that we might 
be dealing with a luetic lesion 

The luetic background of this compara 
tivel) >oung Negress (age 31), the peculiar 
tubular appearance of th» pvloric antrum in 
Ihe roentgenogram and the anatomic findings 
make the diagnosis of siTihilis of the stomach 
strongU probable 




Fic 27a (D Left) Same patient as is showai m Figure 273 A B and C 
Microphotograph low power showing round cell infiltration giant cell forma 
tion and fibrous connective tissue in the submucosa adjacent to the base of 
the glandular tubules m the depth of the mucosa at the top 
(b R*gnl) Microphotograph high power, to show periva"cular infiltration bv 
round cells and plasma cells ‘luiauun dj 
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email amount of binum m the stomach at 
6 hours 

The esidence that of annular pvloric mr 
ros'inf; of organic origin The e'sacl nature of 
the organic process producing this narrowing 


cannot be determined on the basis of roentgen 
findings Such an appearance can concei\ably 
be due to a malignant process e\en though in 
this case careful pathologic stu(l> showed the 
lesion to be benign and the histologic findings 
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were those of either mihary gummata or 
tubercles 

The next case is included only because 
the gross appearance of the lesion was sug- 
gestive of syphilis, and because of the diffi- 
culties involved in arriving at a diagnosis 

J A , female, aged 40 The patient gave a 
comparatively brief history of from 7 to 8 
days of nausea, vomiting of coffee-giounds 
material and localized epigastric pain of in- 
creasing severit}' Three da3'S before her ad- 
mission to the hospital, she vomited bright-red 
blood About 1 j^ear previously she had had an 
appendectomy and a cholecystectomy Physi- 
cal examination of the abdomen was essen- 
tially negative Gastric anab'sis showed an 
absence of free hydrochloric acid The Wasser- 
mann and the Kahn reactions were both 
positive She had a skin lesion which was 
diagnosed b}'’ the dermatologist as secondary' 
syphilis 

At operation “The distal third of the stom- 
ach was the site of a large serpiginous ulcer, 
which measured 3 cm across This ulcer had 
a fibrous-looking base, but the stomach sur- 
rounding it had a gelatinous appearance The 


entire lesion was soft and elastic in places, 
was not stony hard and did not resemble a 
carcinoma m texture There was no evidence 
of carcinoma anywhere in the abdominal 
cavity Liver, spleen and kidneys were normal 
The stomach was slightly dilated The lesion 
was felt to have the possibility of being 
malignant, and for this reason a resection was 
performed ” 

The report of the macroscopic examination 
was as follows ‘ On opening the stomach, 
there is a large, serpiginous, rhomboid-shaped 
ulcer above the pyloric ring, measuring 5 cm 
X 2 5 cm with its long axis transverse The 
base of the ulcer is on the lesser curvature It 
has a glistening gray-w hite base, and its edges 
aie sloping and well demarcated There is a 
small, elevated hemorrhagic area in the center 
of the ulcer The stomach wall in the area of 
the ulcer is thickened, but the various layers 
of the stomach are well outlined ” 

The report of the microscopic examination 
follows ‘ The floor of a broad but relatively 
shallow ulcer is seen It is covered by a ribbon 
of fibnnopurulent exudate Beneath this is 
a broad zone of vascular and cellular granula- 
tion tissue which extends into the submucosa 
It also contains strands of the musculans 
mucosae, but the continuity of the latter is 
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Fig 278 Serpiginous ulcei of the pjdorus (sj^phihs^) Because 
of the annular narrowing of the p 3 dorus and the irregular contour, 
the preoperative roentgen diagnosis was carcinoma 
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broken m many places The newly formed 
vascular channels in the granulation tissue are 
directed toward the base of the ulcer There 
an intense cellular infiltration of l>mpho 
cjtes, plasma cells and eosmophilc, and this 
extends well beyond the ulcer base into the 
intact mucosa and submucosa at either edge 
The edges of the ulcer are sloping, and the 
mucosal glands are irregular and appear to be 
regenerating to some extent More deeply the 
submucosa is greatly thickened by edema fluid 
and connective tissue proliferation but is 
much less cellular Here loo thii change ex 
tends well beyond the limits of the ulcer Tn 
It and also in the thickened subserosal layer, 
numerous perivascular infiltrations of lympho 
cy tes and plasma cells are found The muscu 
laris itself although somewhat thinned out is 
partly invaded by cellular granulation tissue 
but at no point is completely disrupted At no 
place IS there caseation or definite evidence of 
gumma formation No muUinucleated giant 
cells are seen ’ 

The diagnosis was ulcer of the stomach 
“Note The gross appearance of the lesion is 
suggestive of syphilitic ulcer 

Roentp,en examination (Pig 278) revelled 
considerable irregularity of the lesser and 
greater curvatures of the stomach m its distal 
half The prepyloric area appeared narrowed 
and there were a number of small rounded 
translucencies mainly near the deformed 
greater curvature The appearance was inter 
preted as being due to a carcinoma As noted 
however m the pathologic report a hrge 
serpiginous ulcer was found occupying the 
pylorus Without any evidence of malignancy 
Although the gross appearance of the lesion 
suggested to the pathologist that it might be 
a syphilitic ulcer, the micro copic findings did 
not clearly support this opinion It is interest 
mg however to note (1) that the roentgen 
deformity and the appearance of the ulcer 
atmg lesion were both unusual (2) that there 
was an absence of free hydrochloric acid m 
the fractional analysis after histamine and 
(3) that the patient not only had a 4 plus 
\\ assermann and Kahn reaction but that th“ 
dermatologist considered her skin lesion is 
being due to syphilis which cleared up on 
antiluetic treatment 

In the next case of presumptive syphilis 
of the stomach the roentgenographic e\i 
dence was indistinguishable from that of 
carcinoma of the pylorus 

C R male aged 37 The patient gave a 
4 month hi«tor\ of epigastric pain occurring 


durmg the course of a meal and at other times 
shortU before or after eating The pam radi 
ated around both «ides to (he back and often 
was as'ociated with vomiting He lost 29 
pounds during this time There was a history 
of a chancre 11 years previously for which he 
was treated 

Physical examination of the abdomen was 
essentially negative "Ihere was a small eroded 
area on the prepuce 

Roentgenographic examination (Fig 279 A) 
showed a persistent deformitv of the pre 
pylonc portion of the stomach which wa*: 
diagnosed as carcinoma 

At operation ‘The region of the pylorus 
presented a circumferential thickening mvolv 
mg about V/ in in the long axis No crater 
was felt in Ibis region but when the stomach 
was opened it was found that there was a 
shallow ulcer with serpiginous borders extend 
mg all the way around the lumen The ap 
pearance of the ulcer was rather suggestive 
of a syphilitic process There were moderately 
extensne adhesions between the posterior sur 
face of the stomach and the posterior abdom 
inal avail These adhesions were unusually 
vascular There were no enlarged nodes and 
nothin^ to suggest that the process was malig 
nant 

A subtotal gastrectomy was done 

The pathologic examination of the speci 
men was reported by Dr Douglas Syanmers 
as follows 

Macro<x»pic examination ‘ Specimen con 
sists of a portion of stomach including the 
pyloric end and about 1 5 cm of duodenum 
It measures about 10 cm along the greater 
curvature Inspection of the mucosa reveals 
It to be edematous and the rugae somewhat 
hypertrophied Adjacent to the pylorus and 
apparently on the gastric side are two irregu 
larlv ulcerated areas with rolled edges and 
clean bases They are about 1 5 cm in diam 
eter The serosa overhmg Ihece areas appears 
to be unaffected 

Microscopic examination shows in the 
musculature numbers of small thin walled 
blood yes«:elb with circumyascuhr round-cell 
infiltration Other small yes^els are hyalmized 
thickened and completely or incompletely sur 
rounded b\ a mantling of lymphocv tes Scat 
tered throughout the muscle tissues are several 
microscopic collections of cells which suggest 
a possibility of miliarv gummata In one place 
IS a relatively large collection of similar cells 
with a Mihtarv giant cell of the Langhans type 

The lesion as a whole taken into con 
-ideration with the patient s history of a sore 
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Fig 279 Sypliilis of the stomach (A, Top, lejt) The deformity of the pylorus is 
indistinguishable from carcinoma (B, C, D) Photomicrographs showing the nistologic 
charactersitics of the lesion as described in the text 


on the penis 11 years ago and the presence 
of a scar on the penis at the present moment, 
together with his statement that the Wasser- 
mann reaction was positive 1 1 years ago, com- 
bine to suggest the extremely rare lesion of 
syphilis of the stomach 

“Histologic diagnosis Syphilis of stomach ” 
Figures 279 B, C and D show the microscopic 
appearance of the lesion 

Therefore, this is a reasonably well- 
confirmed case of syphilis of the stomach 
From the roentgenographic appearance of 
the deformity produced by the lesion it is 
impossible to differentiate it from a malig- 
nant infiltration 

The deformity produced by tuberculosis 
of the stomach is shown in the following 
pathologically confirmed case 

B V , male, aged S3 The patient had been 
operated for a fistula-m-ano a year and a half 


prior to his readmission to the hospital be- 
cause of upper abdominal pain and vomiting 
Vomiting began 6 months previously and oc- 
curred 3 or 4 times a week The contents con- 
sisted of almost unchanged food without blood 
Five months later he developed left-upper- 
quadrant pain, gnawing in character and oc- 
curring only when lying on his left side, it 
was relieved by a change in position He lost 
20 pounds during that period Of possible 
clinical significance was the fact that S years 
previously he was treated for a tuberculous 
abscess of the third and the fourth lumbar 
vertebrae . 

Physical examination revealed a well- 
developed and well-nourished white male m 
no acute distress Firm, movable nontender 
axillary nodes were palpable, as well as a 
single small, firm, movable supraclavicular 
node The abdomen was not tender The liver 
w'as palpable 4 fingers’ breadth below c 
right costal margin There was possibly some 
fullness felt to the right of the umbilicus just 
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Fio 280 Tuberculosis of the stomach 
(A, Top left) Note the marked deform 
it> of the p\lorus \\ith constriction of 
the lumen (B Top right) A detailed 
studj of the deformitj shows extensions 
of the barium to either side of the central 
area of constriction which ma\ repre 
sent the <*mus tracts found on palholOp.ic 
examination of the resected specimen 
This appearance maj well have signifi 
cance in the diaftnosis of gastric tuber 
culosis (C Center) Low power Section 
reveals marked thickening of the sub 
mucosa bv granulomatous reaction 
which extends into the mu«cularis and to 
a lesser extent into the lamina propria 
In this section the mucosa is intact (D, Bottom left) High power Section reveals details 
of the granulomatous reaction which is made up principall} of epitheloid cells and occa 
sional Langhans giant cells about which there is a peripheral rim of Ivmphocites There 
IS necrosis in the center of this area (E Bottom right) \er> high magnification 
Tuberculous granulation tissue consisting of epitheloid cells and Langerhans gnnt cells 
with peripheral l>-mphoc>tJC infiltration 
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below the liver edge Gastric analysis revealed 
no free acid after histamine injection 

Roentgenographic examination (Fig 280 A) 
showed a deformity of the distal portion of 
the stomach with marked narrowing at the 
pyloric outlet A diagnosis of carcinoma of 
the stomach was made The detailed appear- 
ance of the constricted area may be noted in 
Figure 280 B In retrospect it is quite pos- 
sible that the extensions to either side of the 
narrowed pylorus might have been produced 
by barium within fistulous tracts The diag- 
nostic possibilities of this feature of the roent- 
gen examination will be discussed at the end 
of the presentation The duodenal bulb was 
not clearly visualized at this time 

At operation hard discrete nodules were 
found all along the lesser curvature of the 
stomach There were several nodules in the 
mesentery, as well as in the right and the left 
lobes of the liver A biopsy of the liver nodule 
and a node from the lesser curvature on frozen 
section showed caseation “typical of tubercu- 
losis ” The duodenum felt hard and firm, 
when opened, the lumen was found to be nar- 
rowed The pyloric mucosa was thickened and 
extremely friable A subtotal gastrectomy was 
done 

Macroscopic examination of the resected 
portion of the stomach was reported as fol- 
lows “The surface is injected the wall 
IS thickened, firm and nodular The mucosa 
IS injected, and at the pyloric end two shallow 
irregularly shaped ulcers are seen On the 
mucosal sw face numejoiis shtlikc openings aie 
piesent which lead to laige pockets undei- 
mining the mucosa Some of these pockets 
communicate with small muco-pus-containing 
cavities in the deepei layeis of the wall These 
changes extend to the line of lesection ” 

Microscopic examination ‘ The stomach 
shows a gastric mucosa that gradually loses 
its orderly arrangement, becomes thin, infil- 
trated with lymphocytes and polymorphonu- 
clear leukocytes and then becomes ulcerated 
The ulcer undermines the mucosa and is filled 


with red blood cells and polymorphonuclears 
There is a gradual transition from this tissue 
to epithelioid granulation tissue that extends 
through the entire bowel wall so that the nor- 
mal layers cannot be identified It is composed 
of epithelioid cells, lymphocytes, many plasma 
cells, as well as eosinophils and multinu- 
cleated giant cells There are numerous, small 
epithelioid granulomata that have necrotic 
centers, some of which contain polymorphonu- 
clear cells and cellular debris Many giant 
cells are present in these granulomata In one 
of the sections an abscessed area with many 
polymorphonuclear leukocytes, red blood cells 
and cellular debris is seen just beneath the 
serosa 

“Liver Section shows a small amount of 
liver tissue that rather abruptly blends into 
epithelioid granulation tissue and many multi- 
nucleated giant cells in this tissue which is 
similar to that seen in the stomach section 

“Lymph node The architecture of the node 
IS distorted by strands of epithelioid cells and 
discrete and confluent granulomata with small 
areas of caseation There are a few giant cells 
present Ziehl-Nielsen stain demonstrated oc- 
casional acid-fast bacilli in the lymph node 
Brown stains of all sections are essentially 
negative 

“Diagnosis Tuberculosis of the stomach, 
lymph node and liver ” 

The microscopic appearance of the lesion is 
shown in Figure 280 C, D and E 

In the light of the findings in the pathologic 
examination of the pylorus of shtlike open- 
ings which communicated with submucosal 
pockets, one may understand more clearly the 
loentgen appearance noted in Figure 280 B 
It IS quite likely that the extensions above 
and below the area of major constriction may 
well be due to barium outlining these sinus 
tracts Such a roentgenographic deformity 
with evidence suggestive of sinus tract forma- 
tions may be considered as roentgen evidence 
justifying the suspicion at least that the lesion 
IS tuberculous m nature 
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The Postoperative Stomach 


ROENTGEN STUDIES FOLLOWING 
GASTRO-ENTEROSTOAIY 

The gastro-entenc stoma is circular or 
elliptical For examination in cases involving 
it, onl3f a small amount of barium should be 
used, since the stoma ma}'’ be obscured if 
a large amount is emploj'ed Also, laige 
amounts nia}’ cause the greater curvature 
of tlie stomach to descend and overlap the 
gastro-enterostoniy opening, thus making 
visualization difficult oi impossible 

Roentgen examination maj'’ give valuable 
information about the stoma— its position, 
apparent size, evidence of functional de- 
rangement, irregularities of contour, fixa- 
tion and tenderness At the same time, it 
may disclose the nature of the original 
pathologic lesion for which operation was 
perfoinied Also of consideiable importance 
is the mucosal appearance of botli the stom- 
ach and the jejunum in so far as it can be 
determined roentgenologicall)’^ Abnormali- 
ties in the mucosal appearance, in tlie 
absence of an}'^ other evidence, maj'^ suggest 
the reason for the presence of abdominal 
s3miptoms 

In the study of the gastio-enteric stoma 
the following points are important The 
first IS the size of the stoma It ma}' be too 
large, so that the barium leaves with abnor- 
mal rapidity The stomach may be empty in 
a few niinutes The jejunum may become 
markedl3'^ distended and filled in a homoge- 
neous manner 

An abnormally rapid exit of the gastric 
contents through the stoma nia3’- lead to 
diarrhea and disagreeable sensations of full- 
ness after meals, produced by;^ the distention 


of loops of small intestine from the rapid 
passage of the food When the stomach con- 
tents leave too rapidly, there is insufficient 
time for hydrochloric acid— pepsin diges- 
tion The mucous membrane of the jejunum 
becomes irritated because the food has not 
been sufficiently^ finely divided and because 
it enters the intestine in too large an 
amount iMoreover, the sudden dumping of 
tlie acid gastric secretion may disturb the 
normally alkaline jej'unum The acid com- 
ing from the stomach may partly inhibit tlie 
action of the pancreatic jiiice, which acts 
best in a neutral or slightly alkaline 
medium The entire process of very rapid 
emptynng through the gastrojejunal stoma, 
the dilatation of the coils of small intestine 
resulting tlierefrom, and tlie hy'perniotility 
of the small bowel may' all be clearly' visual- 
ized by' fiuoroscopic and roentgen examina- 
tion 

On the other hand, the stoma may be 
narrowed, either because of the original 
technic of the operative procedure or be- 
cause of secondary' inflanimaory' change or 
spasm The narrowing may be so marked 
that only a trickle of barium can be noted 
passing through the anastomosis In some 
cases, no evidence of a functioning stoma 
IS to be observed during a prolonged period 
of observation Without any' knowledge 
of the operative proceduie, no repoit 
may' be made legardmg the absence of any 
evidence of a functioning stoma This is one 
reason, among others, whj' a knowledge o 
the history and of the exact nature of any 
operative procedure is of great importance 
in any roentgen study' 

The position of the stoma is important 
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\\hen the stoma is placed too high on the 
greater cur\ature, there ma> be a disturb 
ance m gastric e\acuation The stomach 
ma> empt> ^^ell until the residue reaches 
below the level of the stoma From then on, 
the stomach maj have great difticultv in 
emptjing itself, particularlj if the pvlonis 
IS obstructed Such a high position of the 
stoma maj be due to an origmaUv fauttv 
technic, or the operation mav have been 
performed on a markedlj dilated stomach 
The Stoma onginall> well placed roa> 
have been carried to an abnormalI> high 
position with the gradual diminution in the 
size of the stomach 

The function of the stoma depenrL to 
some degree on its size In addition, how 
ever a rhvthmic tjpe of contraction has 
been described, simulating that of the 
activilj of the pjlonc ring and apparentl) 
vicariousl) taking over thi' function (Can 
non Kocher Ca«e) However to a large 
degree the opening of the stoma ma> be 
regulated b> the contractions of the stom 
ach ^\ith relaxation of the stomach the 
stoma ma> remain open, and when the 
musculature of the stomach contracts, the 
stoma likewise ma> become narrowed 
Thus, the empjting through the stoma ma> 
simulate that of an intrinsic sphmcteric 
activatv, although its function is secondar> 
and Tea\l> dependent upon the natvire of the 
gastric tone 

Hellmer’ described a rearrangement of 
the folds of the stomach and intestine at the 
site of anastomosis, so that the folda of the 
stomach and of the jejunum appeared to 
be heaped up at the stoma He considered 
this arrangement as an expression of an 
intrinsic regulatory mechanism based on 
active movements of the mucosa according 
to the conception of Forssell Such behavior 
according to Hellmer maj thus be a factor 
in the production of a closure mechanism 
at the stoma explaining the sphmcteric 
action occasionally noted m this region 

In <;ome ca«es the emptying through the 
stoma IS continuous without any evidence 
of a rhythmic function In other cases the 
ejection of the barium occurs at irregular 


times, there being no well defined relation 
«!hip between the periods of occlusion and 
the periods during which the stoma func 
tions 

Uhen no evidence of a functioning 
ga'^tro enterostomv is demonstrable m a 
patient who has had such an operation per 
formed, the explanation mav be twofold 
In the first place there mav be an actual 
organic narrowing producing a stenosis A 
poorly functioning or nonfunctiomng stoma 
mav also be evidence of edema and swelling 
of the mucosa and not necessarily of actual 
cicatrization Spasm may be an important 
factor Thus, a stoma that fails to function 
for a long period of lime under fluoroscopic 
observalion may suddenlv permit the pas 
sage of barium and then continue to func 
tion in an apparently normal manner Or 
having failed to show any evidence of func 
tion during the entire course of a single 
examination so that one is tempted to 
believe that either no gastro enteric stoma 
IS present at all or that it is totally con 
stricted, one may find, at a later re exami 
nation that a functioning stoma is actually 
present Another possibihU is that a stoma 
may show only a thin stream of barium 
making its exit from the stomach when the 
examination is conducted within a few 
weeks of the operation That such narrow 
ing can be due to temporary postoperative 
edema and swelling at the area of anaslo 
mosis IS indicated bv the fact that further 
study at a later period mav exhibit an ex 
cellent stoma through which the barium 
leaves in in essentially normal manner 

In addition to a studv of the size position 
and function of the stoma, there are other 
points of importance in a studv of this 
region There may be fixation of the site 
of anastomosis This is best determined bv 
manipulation under fluoroscopic guidance 

As the result of the operative interfer 
ence various organic abnormalities of the 
small intestine may be demonstrable The 
viaou:> circle has been described wherebv 
banum, entering the afferent instead of the 
efferent loop completely fills the afferent 
loop and extends back to the duodenum 
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This condition is rarely ever seen at the 
present time, owing to impro\ed surgical 
technic. In isolated instances, instead of a 
loop of jejunum being anastomosed to the 
stomach, a loop of ileum was mistakenly 


substituted. I have personally examined a 
patient in whom an anastomotic communi- 
cation was unfortunately established be- 
tween the stomach and the transverse colon 
The barium from the stomach promptly 



Fig 2S1. (.A Top) Narrowed stoma 15 days after gastro- 
enterostomy (B Botiovi) Three months after operation 
showing normal stoma 
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entered the large intestine, ^\hIch was recog 
nized b> its characteristic haustral contour 

Postoperati\e adhesions following gaslro 
enterostomj be recognized particuhrh 
when the\ produce a partial obatruction oi 
loops of small intestine which then show 
dilatation and stasis of the barium within 
them At times, the folds of mucosa at the 
site of anastomosis ma> be abnormal\ 
prominent, and in <5onie ca<;es possiblv ma\ 
represent a jejimitis, m the absence of 
actual ulcer to account for the persistence 
of sj mptoms 

Inflammatorj changes in the jejunum 
ha\e been described following operation bj 
gastroscopic observation (Henning, Schind 
ler) Schindler described a case of dironic 
erosive jejunitis m a patient who had un 
dergone a gastro enterostomv for duodenal 
ulcer Gastroscopic investigation rcvealeil 
irregular ulcerations at the margin of the 
stoma and for a short distance distall> The 
stomach •showed an accompanjing hvpcr 
trophic gastritis 

Schindler maintained that chronic gas 
trjtis IS a frequent and «erious complication 
of the postoperative stomach An> of the 
various tjpes of gastritis mav occur The 


folds are swollen and edematous, erosions 
are often present and hjpertrophic nodes 
mav be noted "Ma'^'sive hemorrhage is not 
uncommon Schindler con'sidered this tjpe 
of gastritis to be secondarv to the operative 
interference and stated that he examined 
gastroscopicallv, cases of duodenal ulcer 
prior to operation and found no evidence 
of gastritis onlv to demonstrate the pres 
ence of such gastritis at a later period after 
the operation He blamed the development 
of the gastric changes upon abnormal func 
tion of the stoma with an unregulated 
reflux of intestinal contents, since he had 
never observed the^e changes in the pres 
ence of a rhvthmicallv contracting stoma 

Illtislrali c Cases Narrowing of a post 
operative gastroenteric stoma of an eva 
nescent character and apparently due to 
temporary edema and spasm is illustrated 
bv the following ca«e 

J 1 , male, aged 19 This patient had had 
recurring attacks of severe upper abdominal 
pam over a period of 2 years This pain oc 
curred 2 or 3 hours after meals it radiated to 
the left flank and back It would last for an 
hour or so and was frequently accompanied 
by vomiting He noticed tarry stools 

The report after operation was as follows 



Fig 282 High position of gastro enteric stoma 
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Fig 283 Gastro-ileostomy Note the 
short loop between the gastro-enteros- 
tomy and the ileocecal junction 


“On the anterior superior surface of the first 
portion of the duodenum there was a thick- 
ened indurated area from which thick fibrous 
adhesions ran to the surface of the liver A 
gastro-enterostomy was done ” 

Roentgen examination about 15 days after 
the operation (Fig 281 A) showed marked 
narrowing at the site of anastomosis, with 
only a thin line of barium noted in this region, 
the barium then escaping into the afferent 
and efferent loops of jejunum Such a finding, 
if persistent, would indicate an organic con- 
striction at the site of anastomosis 

Roentgen examination 3 months after the 
operation (Fig 281 B) showed a stoma of 
normal lumen with exxellent function, the 
barium passing fairly rapidly into the afferent 
and efferent loops of jejunum This change in 
the functional behavior of the stoma indi- 
cates that the narrowing present in the first 
examination must have been due to edema, 
inflammation and spasm still remaining from 
the original operative procedure That no 
actual organic constriction had occurred is 
proved by the normal nature of the gastro- 
enteric stoma as noted in the second examina- 
tion 3 months after the operation The pa- 
tient Mas symptomatically improved 

Malposition of a gastro-entenc stoma is 
illustrated by the next case . 


L K A duodenal ulcer was found at oper- 
ation Gastro-enterostomy was performed 
Note the high position of the stoma as well 
as the marked dilatation of the proximal 
jejunum, apparently due to the initial rapid 
emptying of the stomach through the stoma 
(Fig 282) 

Following the operation, the patient con- 
tinued to have recurrent attacks of abdominal 
pain It IS possible that the persistence of 
abdominal distress may have been due to the 
following factors 

1 The persistence of the original duodenal 
ulcer At this time there is a marked deform- 
ity of the duodenal bulb 

2 The marked dilatation of the proximal 
jejunum 

3 The unusually high position of the stoma 
may interfere with the proper emptying of the 
distal region of the stomach 

A rare and unfortunate complication is 
a gastro-ileostomy as illustrated by the 
following case 

J H , male, aged 29 The patient, known 
to have pulmonary tuberculosis, had had a 
subtotal gastrectomy for duodenal ulcer at an- 
other institution 8 months before his admis- 
sion to Bellevue Hospital From the time of 
the operation, he had had an almost constant 
diarrhea with from six to eight bowel move- 
ments every day, vague colicky abdominal 
pain and a weight loss of 55 pounds Physical 
examination of the abdomen was essentially 
negative except for a well-healed, midline ab- 
dominal scar 

At operation it was found that the previous 
procedure had been of an anterior Polya type 
but that the stomach had been united to the 
ileum 2 feet from the ileocecal valve The 
anastomosis was taken down and a new one 
made between the stomach and the jejununi 

Roentgen examination (Fig 283) showe 
that the stomach had been anastomosed to a 
loop of small intestine about 2 or 3 feet from 
the ileocecal junction The diagnosis was 
gastro-ileostomy 

Another example of a gastro-ileostomy is 
shown in the case of A W , male, aged 52 
The patient had a partial gastrectomy for a 
gastric ulcer 4 months previously There- 
after he began losing weight, and 2 mon^s 
later developed an intractable diarrhea o 
noticed undigested food particles m t o 
stool xvithin 10 to 20 minutes after meals 
There was no pain, vomiting or bloo >ri 
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ihe ^tool lie lost 40 pounds dunn" thit 
period 

Ph\slc^l e\nmimtion of the nbdomen 

e-'entialU necalne except for the «cir 
of the prexioib operation 

Roentgcnosnphic examination du 294) 
showed that the anastomosis of the rtinain 
in" portion of the stomach to the small 
bowel was about 2 feet from the ileocecal 
junction It was obxious from this examina 
tion that a distal loop of ileum had licen 
anastomo ed to the stomach This was xeri 
fied at operation and the ^astro ileo tonn 
was chsmantle<l Txamination of the re 
ected stomach and ileum showed a tinx 
area of ulceration at the site of ana tomo 
sis When the roentReno^ram was rcxieweil 
It was noted that a \er\ small cone shapwl 
niche was present at the medial border of 
the anastomo e<l ileum This probabK rep 
re«entetl the «mall ulcer at that sue fouml 
m the examination of the re ected speci 
men 

The diagno is of gastro ileostomx max 
be made roentgenologicallx intwowaxs (I) 
Hx the inge led meal method one max bo 
able to show that there is onl> a short loop 
of small intestine between the gastro enteric 
stoma and the ileocecal junction This ob 
eerxation ma> be confirmed if desired b> 
(2) examination bx means of a barium 
enema, showing the reflux of barium into 
the stomach bj x\ay of an abnormallx short 
loop of small intestine 

The most important complication follow 
ing gastro enterostomx is the dexelopment 
of a peptic ulcer of the jejunum Such 
ulcers usually occur in the efferent loop 

GASTROJEJUNAL AND 
JEJUNAL ULCER 

The niche in the roentgenologic diagnosis 
of gastrojejunal or jejunal ulcer has the 
same xalue as in the diagnosis of peptic 
ulcer of the stomach or duodenum Irregu 
larities at the site of the anastomosis nar 
rowing with pathologic gastric or gastro 
jejunal retention and tenderness localized 



fir 284 Ga«tro ileostomx The anas 
tomo i-s was about 2 feet from the ile 
octeal junction Note the small cone 
<hap<al niche of the ileum at the site of 
anastomosis apparentlx representin.. 
Ihe ulcer found in the resected specimen 


at the Mte of the stoma are all siiggestixe 
and in combination max justifx a diagno 
sis of ulcer in that region \\ hen in addition 
honexcr or exen as an indixidual sign 
a ixpical niche can be demonstrated me 
haxc the criterion of greatest dependabihtx 
for such a diagnosis Here, too this is due 
to the presence of the barium suspension 
within the crater Where a gastrocolic 
fistula has dex eloped following gastro 
enterostomy, the presence of ulceration 
must be assumed as the cause 

Barsony" was apparently the first to 
demonstrate the roentgenogrnphic appear 
ance of a niche as exulence of gastrojejunal 
ulcer (1914) 

7ollschan® reported three cases in which 
he felt that a diagnosis of peptic ulcer of 
the jejunum was justified with operatixe 
proof in one case In all three cases a gastro 
enterostomy had been performed with the 
dexelopment some time later of new symp 
toms accompanied by occult hemorrhages 
On roentgenographic examination he found 
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a residual area of barium in the efferent 
jejunum painful to localized pressure One 
of these patients was operated on, and the 
tender, nichelike area containing a barium 
residue was found to correspond to the 
crater of a jejunal ulcer As the appearance 
in the other two nonoperated cases was 
similar, he believed that here, too, he was 
dealing with roentgen evidence of an ulcer 
niche 

Strom** reported his experience following 
the examination of 300 patients after opera- 
tion for ulcer and concluded that it was 
possible to demonstrate niche formation at 
the site of anastomosis as characteristic of 
ulcer, similar in diagnostic value to the 
finding of a niche in gastric or duodenal 
ulcer Owing to the normally irregular 
appearance of the jejunum due to the 
valvulae conniventes, the demonstration of 
such niche formation may be much more 
difficult This difficulty is increased if the 
involved area in the jejunum is overlapped 
by the barium-filled lower pole of the stom 
ach 

In the technical demonstration of such 
niche formation, Strom emphasized the fol- 
lowing points 

1 The importance of properly applied 
pressure to the area under observation 

2 Giving the patient a second opaque 
meal several hours after the first, to demon- 
strate the relation of any nichelike area to 
the course of the gastrojej'unal anastomosis 

3 The value of several roentgenograms, 
to show the persistence of the defect 

The significance of the niche in the roent- 
gen diagnosis of jejunal ulcer soon received 
universal recognition 

Technical Aids in the Demonstration 
of the Niche The demonstration of the 
niche is often difficult and requires detailed 
study of the anastomotic region Mucosal 
studies with a small amount of barium and 
the use of compression are extremely im- 
portant procedures in the studj^ of this 
area The objection to the employment of 
a large amount of barium is that the over- 


filled greater curvature of the stomach may 
obscure the posteriorly placed lesion On 
the other hand, there are cases in which 
the use of small amounts of barium may 
fail to fill out the niche of the ulcer, and 
overdistention may succeed in accomplish- 
ing this purpose Therefore, a combination 
of both methods may be essential for the 
demonstration of a jejunal niche Thus, in 
examining a patient for a suspected jejunal 
ulcer, the patient swallows a mouthful of 
the barium suspension Under fluoroscopic 
guidance this is carefully spread over the 
area being studied Films are taken, their 
number and the position of the patient 
depending upon the judgment of the ex- 
aminer Following this, the patient is then 
given enough barium to fill the stomach, 
and further observation is made with addi- 
tional films, if required Occasionally a 
flake of barium retained within the valvu- 
lae conniventes may simulate the appear- 
ance of a niche However, careful observa- 
tion will disclose the inconstant nature of 
this finding, or re-examination will fail to 
show the recurrence of this shadow at the 
identical region 

As in the case of a peptic ulcer else- 
where, at times one may be able to demon- 
strate increased prominence of the mucosal 
folds as well as radiation of these folds from 
the niche as a focal point Also, one may be 
able to demonstrate in the erect position 
the presence of three layers a lower layer 
of dense barium, an intermediary layer less 
dense in appearance, and a fluid level line 
surmounted by an air bubble 

As a result of cicatricial stenosis pro- 
duced by the ulcer, there may be a pre- 
stenotic pouching produced by pulsion 
These are analogous to the prestenotic 
pseudodiverticula which develop m the 
duodenal bulb as a result of the cicatriza- 
tion of a duodenal ulcer These pouches 
may be constant, remaining even after the 
healing of the ulcer itself 

In addition, just as m the case o t e 
niche of a gastric or duodenal ulcer, occa- 
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&ionall> one nn> be able to show a short 
ening of the contour of the jejunum proxi 
mal and distal to the niche and also an 
mcisura of the contour opposite the niche 
In rare instances, mucosal studies of the 
anastomosed arei ma> show a puchering of 
the gastric rugae so that thej appear like 
the radiating spokes of a wheel con\ergidg 
upon the area of anastomosis where the 
jejunal ulcer is located 

Some of the postoperative irregularities 
of contour at the site of areas of anastomo 
SIS ma> be due to the actual process of 
suturing, with a turning m of the cut edges 
into the lumen 

In the presence of ul er of the jejunum 
there mav be a destruction of normal mu 
co'^al markings irv this rCf^ion wuh ih" 
presence of considerable narrowing In fact, 
sometimes such evidence ma> be all that 
can be determined to indicate the presence 
of an ulcer in the ab'-encc of a niche If 
the narrowing is marled u mav lead lo 
disturbance of gastric motor function and 
abnormal delaj in thi cmptjing of the 
gastric contents Another coincidental find 
ing in the examination of the stomach is 
the frequent evidence of unusual promi 
nence of the rugal folds which in some 
cases ma> be the expression of a chronic 
gastritis 

Still another hnding involving the slom 
ach is the presence of an irregular concavitj 
of the greater curvature, m the center of 
which the barium is se»n emerging through 
the anastomosed jejunum 

Localized tenderness is an additional im 
portant aid in diagnosis Tmallv, one maj 
be able to demonstrate fiaation, parliculatK 
by manual pilpalion during nuoro<;copic 
examination 

Illuslratizc Cases In the technic of ex 
amination the thm layer method is as im 
portant for the demonstration of a jejunal 
ulcer as it is in the case of a ga«lric or a 
duodenal ulcer Thus Figure 28> with 
considerable barium present fails to show 
clear evidence of a jtjunal ulcer With a 


thin lay er of barium the niche of the jejunal 
ulcer IS clearlv seen (Fig 2S5 B) 

The importance of the thin layer technic 
m the demonstration of a postoperative 
jejunal ulcer is al o illustrated in the follow 
lOe, case 

Js L male aged 72 The patient had been 
operated for ‘an ulcer 14 vears previously 
He was quite well until 7 months before hos 
pitalization when he developed severe epigas 
trie pain radiating to the back and associated 
with vomiting There was no historv of hem 
orrhage from the gastro intestinal tract The 
discomfort persisted in spite of medical man 
agement He lost 9 pounds m the preceding 
3 weeks 

Physical examination was essentially ntga 
live except for marked epigastric tenderness 
and the scar ol the previous operative pro 
cedure 

Roentgeno^raphic examination (Fig 286 \) 
showed a gastroenterostomy When the site 
of anastomosis was distended with barium 
there was no evidence of a niche W ith a thin 
layer of barium a definite niche was clearly 
demonstrable just distal to the stoma (Fig 
286 L) 

At operation the stoma was located at the 
middle portion of the stomach on the posterior 
wall ni the greater curvature The jejunum 
was densely adher“nt to the transverse colon 
and there was a penetrating ulcer at this 
point The gasiro enterostomy was dis 

engaged, and a subtotal gastrectomy was 
done 

This, case shows how readily the niche of 
a jejunal ulcer may e cape visualization on 
cursory examination of tht site of anasto 
mosis when this region is overdistended 
with barium and the importance of the 
thin liver technic 

A characteristic example of postoperative 
jejunal ulcer is given below 

H K , male aged 45 This patient bad had 
periodic attacks of abdominal pain for 15 
years Nine years later he had a perforated 
which was repaired Two jears after 
that he had a recurrence of upper abdominal 
pain which re isted medical treatment The 
following year he had a gastric operation At 
the time of hi:, admission to the hospital (3 
years later) he complained of pain which 
was sharp occurring from V/ to 2 hours after 
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meals, and was relieved by food He vomited live except for the evidence of the abdominal 
frequently The vomitus occasionally con- operations 

tamed bile but no blood There was no blood At reoperation the following report was 
m the stools He lost considerable weight made “In the jejunum just distal to the 

Physical examination was essentially nega- gastro-enterostomy stoma, there was a crater 



Fig 285 A (A, Top) Niche of a jejunal ulcer 
partly obscured by barium (B, Bottom) The 
jejunal niche is now clearly xisible with a thin layer 
of baiium 
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Fig 286 rostopenti\e jejunal ulcer (A, Le/0 The niche js not visualized at this 
time becau<5e the area of anastomosis is distended with barium (B, Ri^^ht) \\ith the 
thin lajer technic the niche of the jejunal ulcer is visualized clearlj 


ulcer penetrating the wall of the jejunum 
denselj adherent to the posterior wall of the 
transverse colon Fixed in the wall of the 
ulcer were two pieces of linen suture, with 
their ends hanging loose in the crater This 
was obviously the linen used m the original 
gastroenterostomy, and its presence in the 
wall of the ulcer seems very significant The 
ulcerated area was hard, and there were fairly 
hard nodes m the mesentery The stoma distal 
to It did not seem acutely inllamed, although 
there was some chronic induration of all the 
gastric wall and adjacent mucosa A partial 
gastrectomy was done ’ The pathologic diag 
nosis was simple jejunal ulcer 

Roentgen examination (Fig 287) revealed 
the presence of a definite niche of a jejunal 
ulcer distal to the site of anastomosis The 
contour to either side of the niche appeared 
retracted and shortened 

Another example of jejunal ulcer with 
shortening of the contour at the site of 
involvement is illustrated by the next case 

R G male, aged 39 The patient had had 
a gastro enterostomy for a duodenal ulcer 
9 years previously He remained compara 
lively well until 6 months before his admis 
Sion to the hospital when he developed pain 
made worse by eating He had a tarry stool 
on one occasion There was no weight loss 
Physical examination of the abdomen was 
essentially negative except for two well healed 
abdominal scars (one as a result of a previous 
appendectomy and the other the result of 


the gastro enterostomy) \t operation, in the 
distal jejunum, just beyond the gastro enter 
ostomy stoma, an ulcer was found on the an 
tenor wall In the first portion of the duo 
denuro, just beyond the pylorus, there was a 
cicatricial area, probably the site of the orig 
mal duodenal ulcer A partial gastrectomy 
was done 

Pathologic examination revealed marginal 
ulcer 

Roentgen examination (Fig 288) revealed 


\ 



Fig 287 Niche of a jejunal ulcer with 
shortening of the contour of the jejunum 
to either side of the niche 




Fig 288 Niche of a jejunal ulcer Shoitenmg of the 
contour to eithei side of the niche 



Fig 289 Niche of a jejunal ulcer Note the abnormality of 
the mucosal folds of the jejunum in the region of the ulcer 
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Tig 290 {Left) Large niche 
of a jejunal ulcer 
Fig 291 {Right) Isicheofa 
jejunal ulcer with incuun op 
posite 



a gastro enterostomj and a niche originating 
m the efferent loop just distal to the site of 
anastomo'iis There was shortening of the con 
tour to either side of the niche The mucosal 
folds m this region exhibited a definitely ab 
normal pattern These were the finding upon 
which the diagnosis of postoperative jejunal 
ulcer was based The essential criterion, of 
course was the niche 

An abnormal appearance of the mucosal 
folds in relation to a jejunal ulcer is shown 
in the case that lollows 

SI S , male aged 67 The patient had a 
gastro enterostomy for duodenal ulcer and 
was symptom free for 1 jear when he devel 
oped epigastric pain not relieved b> food or 
medication He vomited frec\uentl> There 
was no blood in the vomitus He had occa 
sional tarrj stools Phjsical examination was 
essentially negative except for the operative 
scar and tenderness in the left upper quadrant 
\ subtotal gastrectomy was done Pathologic 
examination revealed two marginal ulcers 
about 0 a cm m diameter at the line of 
anastomosis A third ulcer 0 5 cm m diameter 
was present just lateral to the stoma 

Roentgen examination (Fig 289) showed 
a niche at the site of anastomosis The 
mucosal folds m that area were distorted The 
preoperative diagnosis was jejunal ulcer A1 
though onl> one niche was clearlj demonstra 


ble in the roentgenogram, there were three 
ulcers m the resected specimen 

Sometimes a jejunal ulcer may be very 
large 

R C male, aged 52 Five years previously 
the patient bad had a gastro enterostomy for 
peptic ulcer at another hospital He remained 
well for 1 year and then developed gastric 
pam, from 1 to 2 hours after meals, this 
pain was relieved by food and soda On one 
occasion he was hospitalized for 3 weeks be 
cause of vomiting of blood 

Operation disclosed a marginal gastro 
jejunal ulcer penetrating into the pancreas 
and serosa of the transverse colon 

Roentgen examination (Fig 290) revealed 
a huge niche directly at the site of the gastro 
jejunal anastomosis The diagnosis was jejunal 
ulcer 

Many of the phenomena in connection 
with the deformity of the niche of a gastric 
or duodenal ulcer mav be noted m the case 
of a jejunal ulcer In Figures 287 and 288, 
there was shortening of the curvature on 
either side of the niche The following case 
of jejunal ulcer shows a niche with an 
incisura of the opposite side 

T B male aged 36 This patient had a his 
tory of ulcer of 2 years duration He was oper 
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Fig 292 Xiche of a jejunal ulcer 


ated on 1 \ear later Follomng this he iias 
s\Tnptom-free for about 3 months From tliat 
time on he became incapacitated because of 
gastric pam He passed tarry stools on se\ eral 
occasions He shovred no loss in weight Ph3'si- 
cal examination was essentially negatne 
At operation there were many adhesions 
around the gastro-enterostom}' stoma and ex- 
tensive veil-Iike adhesions betM’een the upper 
coils of the jejunum and the lower surface of 
the mesocolon '\'\Tien the anastomosis was ex- 
posed a marked thickening was found, par- 
ticularl)’’ on the posterior surface of the affer- 
ent loops of jejunum There was marked 
deformity and thickening of the transverse 
mesocolon, but the ulcer had not yet begun 
to penetrate toward the colon A partial gas- 
trectom}’’ was performed 
Roentgen examination (Fig 291) made 
prior to operation re\ ealed the following 

1 There was marked destruction of the 
normal mucosal markings of the jejunum just 
distal to the site of anastomosis 

2 Along the inner border vas a definite 
triangular niche which vas persistenth' pres- 
ent throughout the examination 

3. There vas considerable localized tender- 
ness at the site of anastomosis 

4 On the lateral border opposite the niche 
was a smooth incisura The proximal loop of 
jejunum, about inches long appeared 

moderatelj' dilated This indicated the pres- 


ence of partial obstruction at this site due to 
postoperative adhesions 

5 In addition, there was a retraction of the 
greater cuiwature of the stomach at the site of 
anastomosis 

As a postoperative jejunal ulcer pro- 
gresses it maj’^ encroach upon the neighbor- 
ing transverse colon In some cases the in- 
flammatory' process may be limited to 
infiltration of the colon wathout actual 
ulceration and the production of a fistulous 
communication In other cases, the process 
may' go on to the de\ elopment of an actual 
fistula The following case is one in which 
there was infiltration in\ading the colon 
witliout ulceration into it 

J Z , aged 62. This patient bad undergone 
gastro-enterostomy' for peptic ulcer The per- 
sistence of sy'inptoms eventually led to hos- 
pitalization and further surgical inteiv'ention 
.•\t that time the surgeon found a marginal 
ulcer at the site of the old stoma; in his opin- 
ion, this was confined to the gastric side of 
the stoma Impending perforation was noted 
at this time Infiltration had invaded the colon 
and tlie transverse mesocolon and its roots, so 
that these structures could not be separated 
The indurated mass was about the size of a 
tennis ball and invaded the gastric wall about 
the stoma This area of resection was solid 

IMicroscopic examination revealed no evi- 
dence of malignancy' 

Roentgen examination prior to operation 
(Fig 292) re\ ealed a cone-shaped niche lUSt 
distal to tlie site of the previous anastomosis 
Bey'ond tlie niche the jejunum was extremely 
narrowed, apparently' the result of inflamma- 
tory' induration 


OTHER COIMPLICATIONS 
FOLLOWING GASTRO- 
ENTEROSTOIMY 


A remarkable complication of a gastro- 
enterostomy IS related m tlie following case 


A C male aged 66 The patient ga'C 
historv of having been operated on for a 
peptic ulcer 2S xears previously He was wei 
until 2 months prior to admission to the Jios- 
oital He lost 15 pounds in those 2 moiiw 
md during the preceding month had 
oain after meals relieved by' x'oniiting 1 
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^\as no blood in the \omitus, but the stools 
were tarr\ dunns the preceding 2 weeks 
Abdominal examination di<:closed an old op 
erati\e scar with a large incisional hernia and 
an orange size hard, slighth tender mass in 
the left upper quadrant 

Roentgenographic examination (Iig 293) 
showed the presence of a gastro enteroslomj 
There was narrowing and irregularitj with 
obstruction just di«tal to the site of anasto 
mosis The transverse portion of the duodenum 
was partially obstructed There was no other 
patholo^j of the stomach or duodenum A 
diagnosis of an obstructue organic lesion at 
the stoma was made the exact nature of which 
could not be determined 

Operation disclosed a fairlj large mass at 
the site of anastomosis 1 here was no intrinsic 
lesion of the stomach The tumor mass was 
resected 

The report based on the pathologic exami 
nation was papillar> mucinous carcinoma 
arising at the margin of the gastrojejunos 
tomj 


Figure 293 B shows a photomicrograph and 
Figure 293 C a high power magnification of 
the malignant tumor 

I have seen recurrent carcinoma of the 
stomach invade the site of gastrojejunos 
tomj However, this is m> onlv experience 
with a case in which a carcinoma appeared 
to be limited to the gastrojejunostom>, al 
though the stomach itself was otherwise 
entirelv normal 

Jejunogastric Intussusception 
Ledouv Lebard^ showed the roentgen 
appearance of invagination of the jejunum 
into the stomach secondary to gastro 
enterobtom> U ithin the stomach is to be 
noted the familiar pattern produced b> the 
Kirknng folds of the small intestine A 
similar excellent demonstration of this 
process is to be found m the work of 
Lenarduzzi and Bonomint ® 

Shackman’® in a review of the literature 


Fig 293 Deformit> of the gastro 
enterostomv stoma due to a localized 
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Fig 292 Niche of a jejunal ulcer 


ated on 1 year later Following this he was 
symptom-free for about 3 months From that 
time on he became incapacitated because of 
gastric pain He passed tarry stools on several 
occasions He showed no loss in weight Physi- 
cal examination was essentially negative 

At operation there were many adhesions 
around the gastro-enterostomy stoma and ex- 
tensive veil-like adhesions between the upper 
coils of the jejunum and the lower surface of 
the mesocolon When the anastomosis was ex- 
posed, a marked thickening was found, par- 
ticularly on the posterior surface of the affer- 
ent loops of jejunum There was marked 
deformity and thickening of the transverse 
mesocolon, but the ulcer had not yet begun 
to penetrate toward the colon A partial gas- 
trectomy was performed 

Roentgen examination (Fig 291) made 
prior to operation revealed the following 

1 There was marked destruction of the 
normal mucosal markings of the jejunum just 
distal to the site of anastomosis 

2 Along the inner border was a definite 
triangular niche, which was persistently pres- 
ent throughout the examination 

3 There was considerable localized tender- 
ness at the site of anastomosis 

4 On the lateral border opposite the niche 
was a smooth incisura The proximal loop of 
j'ej'unum, about 1)4 inches long, appeared 
moderately dilated This indicated the pres- 


ence of partial obstruction at this site due to 
postoperative adhesions 

5 In addition, there was a retraction of the 
greater curvature of the stomach at the site of 
anastomosis 

As a postoperative jejunal ulcer pro- 
gresses it may encroach upon the neighbor- 
ing transverse colon In some cases the in- 
flammatory process may be limited to 
infiltration of the colon without actual 
ulceration and the production of a fistulous 
communication In other cases, the process 
may go on to the development of an actual 
fistula The following case is one in which 
there was infiltration invading the colon 
without ulceration into it 

J Z , aged 62 This patient had undergone 
gastro-enterostomy for peptic ulcer The per- 
sistence of symptoms eventually led to hos- 
pitalization and further surgical intervention 
At that time the surgeon found a marginal 
ulcer at the site of the old stoma, in his opin- 
ion, this was confined to the gastric side of 
the stoma Impending perforation was noted 
at this time Infiltration had invaded the colon 
and the transverse mesocolon and its roots, so 
that these structures could not be separated 
The indurated mass was about the size of a 
tennis ball and invaded the gastric wall about 
the stoma This area of resection was solid 

Microscopic examination revealed no evi- 
dence of malignancy 

Roentgen examination prior to operation 
(Fig 292) revealed a cone-shaped niche just 
distal to the site of the previous anastomosis 
Beyond the niche the jejunum was extremely 
narrowed, apparently the result of inflamma- 
tory induration 


OTHER COMPLICATIONS 
FOLLOWING GASTRO- 
ENTEROSTOMY 


A remarkable complication of a gastro- 
enterostomy IS related in the following case 


. C . male, aged 66 The patient gave a 
ory of having been operated on or 
tic ulcer 28 years previously He was vei 
il 2 months prior to admission to the 
1 He lost IS pounds in those 2 mont 
during the preceding month had 
1 after meals relieved by vomiting 
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«as no blood in the \omitus, but the stooL 
were tarr\ dunn" the precedinq 2 weeks 
Abdominal examination disclosed an old op 
eratixe scar with a large incisional hernia and 
an orange size hard, siighth tender masa in 
the left upper quadrant 

Roentgenographic examination (Fig 293) 
showed the presence of a gastro enterostomx 
There was narrowing and irreoUlaritj with 
obstruction ju^t di tal to the site of anasto 
mosis The transver'se portion of the duodenum 
was partialK obstructed There was no other 
patholo^sX of the stomach or duodenum A 
diagnosis of an obstructixe organic lesion at 
the stoma was made, the exact nature of which 
could not be determined 

Operation disclosed a fairh large mass at 
the site of anastomosis There was no intrinsic 
lesion of the stomach The tumor mass was 
re'^ected 

The report based on the pathologic e.aami 
nation was papillarj mucinous carcinoma 
arising at the margin of the gastrojejunos 
tomx 


Fig 293 Deformit> of the gastro 
enterostomj stoma due to a localized 
papillarj mucinous carcinoma (A, 
Lc}t) Roentgenographic appearance of 
the deformed stoma (B, Rtght top) 
Photomicrograph of the tumor (C, 
Right bottom) High power magmfica 
tion of the tumor 


Figure 293 B shows a photomicrograph and 
Figure 293 C a high power magnification of 
the malignant tumor 

I have seen recurrent carcinoma of the 
stomach invade the site of gastrojejunos 
tomv However this is m\ onh experience 
with a case m which a carcinoma appeared 
to be limited to the gastrojejunostomj, al 
though the stomach itself was otherwise 
entirelj normal 

Jejunogastric Intussusception 
Ledouv Lebard* showed the roentgen 
appearance of invagination of the jejunum 
into the stomach secondTrj to gastro 
enterostomj A\ ithin the stomach is to be 
noted the familiar pattern produced bj the 
Kirkring folds of the small intestine A 
similar excellent demonstration of this 
process IS to be found m the tvork of 
Lenarduzzi and Bonomini ® 

Shackman’® m a review of the literature 
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found 40 cases of jejunogastric intussuscep- 
tion, to which he added one of his own He 
found that tlie intussusception may involve 
either the afferent loop or the efferent loop 
and in some cases both loops may partake 
in the process 

McNamara’s^^ case is unique in that the 
retrograde j'ejunogastric intussusception oc- 
curred tlirough tlie stoma of a subtotal gas- 
trectomy 

How important the recognition of a 
jejunogastric intussusception may be is 
illustiated b}' the severity of the symptoma- 
tology in the case leported by Lawson and 
WhiteneH- in which autopsy disclosed that 
it had pioduced an acute obstruction of the 
intussuscepted loop of jejunum within the 
stomach At the site of the former gastro- 
enterostomy both loops of jejunum were 
dilated and disappeared into the stomach 
The stomach contained, in addition to 3,300 
cc of thin brownish fluid, a small sausage- 
shaped tumor arising out of the stoma of 
the gastrojejunostomy This mass was the 
effeient loop of jejunum which had become 
invaginated in a letrogiade manner through 
the stoma of the gastro-enterostomy The 
stomach contained over 20 cm of gangre- 
nous doubled jejunum There was complete 
obstruction at the point of intussusception, 
and the rest of the small intestine and the 
large intestine was collapsed A siniilai con- 
dition of retrograde intussusception of jeju- 
num thiough the stoma after a subtotal 
gastiectomy was described by Grimes At 
autops}' the remaining portion of the stom- 
ach was considerably increased m size, and 
a soft mass could be palpated within its 
lumen On opening the stomach it was noted 
that a retrogiade intussusception had oc- 
cuiied of the efferent portion of the jejunum 
through the gastiectomy stoma The distal 
end of the jejunum was necrotic and dark 
m coloi 

A fully confirmed case of jejunogastric 
intussusception with excellent roentgeno- 
graphic evidence may be found m the report 
by Aleman One may note the presence of 


dilated jejunum, characterized by the val- 
vulae conniventes, within the confines of 
the stomach At operation about SO cm of 
the efferent loop of the jejunum was found 
invaginated within the stomach through the 
gastro-enterostomy stoma The operation 
was performed one hour after the roentgeno- 
graphic recognition of the condition, and 
reduction was accomplished readily by with- 
drawing the intussuscepted loop 

Perforation and Fistulae 

One of the earliest descriptions of per- 
foration of a postoperative jejunal ulcer 
was that by Braun in 1899 ^“ The jejunal 
ulcer had developed m the efferent loop 
11 months after gastro-enterostomy Au- 
topsy revealed a punched-out ulcer of the 
jejunum 1 cm distal to the stoma 

In addition to perfoiation into the free 
abdominal cavitj', a jejunal ulcer may break 
through into the colon with the production 
of a gastrojejunocohc fistula 

In tlie demonstration of a gastrocolic 
fistula secondary to the perforation of a 
jejunal ulcer into tlie colon, roentgen ex- 
amination may be carried out either by the 
ingested-meal method or after tlie adniini- 
stiation of a barium enema Not uncom- 
monlj^ when barium is given by mouth in 
siicli cases, it may be impossible to demon- 
strate the area of fistulous coniniunication 
If a barium enema is administered, the 
reflux of the barium into the stomach will 
be clearly noted It is for this reason that 
in the case of a patient who at some time 
after a gastro-enterostomy develops diar- 
rhea, foul gaseous eructations and marked 
loss of weight and in whom a gastrocolic 
fistula IS suspected, the roentgen study 
should not be consideied as complete unless 
a barium enema has also been included 
patient should not be dismissed with the 
assumption that no gastrocolic fistula ex 
ists simply because this was not demon 
strable after tlie administration of 
barium suspension by mouth. 




In addition to the actual fistulous com 
mumcation beu\een stomach and colon, 
roentgen examination may also disclose the 
niche Itself, therebj giving a definite clue 
m addition to that furnished by the history 
as to the etiologic factor underlying the 
development of the fistula 
As the barium admini<stered b> vva> of 
the colon enters the stomach the loops of 
jejunum leading from the area of anasto 
mosis also become filled If too much 
barium is introduced b> enema, there may 
be such an overlapping of colon stomach 
and numerous loops of jejunum as to make 
it difficult or impossible to localize clearly 
the exact area of communication between 
stomach and colon Therefore it is prefer 
able that the barium suspension be intro 
duced slowly and as soon as some is noted 
entering the stomach that the examination 
be terminated promptlj and roentgen ex 
posures made 


While a combination of the ingested meal 
and the barium enema method of examina 
tion will disclose the existence of a gastro 
colic fistula, failure to demonstrate its 
presence roentgenologically does not rule 
out the possibility that a small fistula is 
present The opening may be partially 
occluded by retained fecal material inflam 
matory edema, or the overlapping of mu 
cosal folds m such manner as to make 
the entrance of the barium impossible at 
the particular time of examination 

Illustratnc Cases Actual perforation 
of a jejunal ulcer into the colon may occur 
and yet in some cases it may be impossible 
to demonstrate the fistula communicating 
With the colon by the ingested meal method 
even though the niche of the jejunal ulcer 
can be noted This is illustrated by the 
following case 

C L , aged 51 For about a year this patient 
bad had epigastric distress occurring about 
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2 hours after eating, this pain radiated to the 
back He also had taiiy stools A gastro- 
enterostomy was done for duodenal ulcer The 
patient then remained well for about 13 years 
when he developed weakness, loss of weight, 
and nonradiating epigastric pain, which oc- 
curred about 2 hours after meals and was 
relieved by soda He vomited on one or two 
occasions There was no blood in the vomitus 
or in his stools He complained of diarrhea 
Physical examination of the abdomen was 
negative 

At operation both limbs of the jejunum 
proximal and distal to the anastomosis were 
dilated to about three times their normal 
diameter There were dense adhesions between 
the transverse colon and the jejunum, which 
extended from the site of the gastro-enteros- 
omy along the distal loop for 4 inches In 
this mass there was an opening between the 
jeiunum and the colon The original duodenal 
ulcer appeared to be healed After the separa- 
tion of adhesions between the jejunum and 
the colon, a fistulous tract was found at this 
point The finger could be introduced through 
the opening into the transverse colon and the 
jejunum and through the gastro-enterostomy 
opening into the stomach 

Roentgen examination (Fig 294) revealed 
definite evidence of the niche of a jejunal 
ulcer However there was no evidence of any 
gastroieiunocolic fistula such as vas found 
at operation This failure of demonstration of 
the fistulous tract may be due to one of two 
reasons (1) It is not unusual, even when a 
gastrocolic fistula is present, not to be able 
to demonstrate it by the inuested-meal 
method, whereas examination following the 
administiation of a barium enema may suc- 
ceed in showing the entrance of barium from 
the colon into the stomach and lejunum 
(2) Since the operative intervention wxas not 
done until 14 days after the completion of 
the roentgen examination, it is possible that 
the fistulous tract may not have been present 
at that time but developed later during this 
interval of 2 weeks 

The appearance of a gastiocolic fistula 
IS w'ell illustrated by the next case 

A B , aged 49 This patient had undergone 
gastro-enterostomy for peptic ulcer He re- 
mained w'ell for 7 years Eight months before 
his admission to the hospital he developed 
diarrhea and fecal vomiting He had lost about 
30 pounds in the preceding year On one occa- 
sion he collapsed suddenly on the street after 


vomiting dark-brow'n material Blood was 
present in the stool 

The leport at operation was as follows 
“There was a two-finger-breath gastro- 
enterostomy opening near the cardiac end of 
the stomach, about }i inch distal to which 
was a fistulous opening admitting one finger 
between the jejunum and transverse colon 
There were dense adhesions of omentum to 
the peritoneum at the site of the incision and 
dense adhesions around the jejunocolic end of 
the gastro-enterostomy opening The fistulous 
communication was repaired ” 

Roentgen examination prior to operation 
(Fig 295) revealed the following After the 
administration of a barium enema, the colon 
filled up to the splenic flexure As the barium 
passed on to the left half of the transverse 
colon, some of the barium w’as noted entering 
the stomach Barium w'as also noted escaping 
into the coils of jejunum 

The diagnosis was gastrocolic fistula Previ- 
ous examination by the ingested-meal method 
failed to show’ the existence of the fistulous 
communication 


An example of gastrocolic fistula w’lth 
visualization of the niche of the jejunal 
ulcer responsible for this eventual develop- 
ment is show’ll in the next case 


A j\I , male, aged 60 years This patientjiad 
undergone gastrojeiunostomy elsewhere Two 
j’ears later he w’as admitted to the hospital for 
gastric hemorrhage 

The report at operation was as follows 
“On the posterior surface of the stomach at 
the site of the gastrojejunostomy, the trans- 
verse colon was adheient Apparently there 
W’as a large, indurated ulcer involving all three 
structures and causing obstruction to the out- 
let of the stomach and also obstruction to the 
transverse colon The stomach w’as markedly 
distended ” , 

The autopsv report stated “The stomach 
is markedly distended The jejunum is a ' 
tached to the middle of the greater curvature 
just anterior to the inferior border ^ 
stomach, the stoma admitting two finprs 
stomach contains a fecal-like fluid 
fecal odor The mucosa is congested On tne 
greater curvature, about 1)4 inches 
pyloric antrum, is a small opening admi in 
the tip of the index finger The opening - 
tends downw’ard to the right of the leiun 
On the medial wall of this tract is a margi 
ulcer about the size of a fifty-cent piece, 
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at the site of the anastomosis The barium 
then entered a segment of bowel which, be- 
cause of the haustral configuration, was obvi- 
ously colon 

The diagnosis was gastrocolic fistula 

Operation revealed a gastrojejunocohc fis- 
tula A jejunectomy, a partial colectomy 
(transverse) and a subtotal gastrectomy were 
done The patient did very well A follow-up 
2 months and 11 days later showed that the 
patient had gained 46 pounds 


HEALING OF JEJUNAL ULCER 

Similar to the disappearance of the niche 
of a gastric or a duodenal ulcer under medi- 
cal management, the niche of a jejunal ulcer 
may also show complete disappearance 
The mere finding of a j'ejunal ulcer, there- 
fore, does not justify prompt surgical inter- 
vention. A period of medical treatment is 
justified in jejunal ulcer as m gastric or 



Fig 298 (A, Top) Niche of 
a jejunal ulcer (B, Bottom) 
Note almost complete disap- 
pearance of the niche after 
medical treatment 
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duodcml ulcer The niche of -i jejunil ulcer 
ma\ il 0 <ho« an increase in size in the 
roentgenogram 

That the niche of a jejunal ulcer ma> 
eahibit roentgenologic c\idence of com 
plete disappearance under medical manage 
ment similar to the niche of a gastric or 
duodenal ulcer was shown bj me in 1934 '* 

"MarhecI diminution in the sire of the 
niche of a jejunal ulcer can be noted m 
Figure 29S A and 11 I igurc 29S \ shows 


the original appearance of the niche Figure 
29S 11 shows con-'ulerable regression in the 
size of the niche after medical treatment 

Not onlj maj the niche of a jejunal 
ulcer show a diminution in size but, rarely, 
one maj trace an increase in the size of 
the niche This transformation is illustrated 
b> the next case 

J Me , aged 60 About a >ear after gastro 
enlerostom> for postpjloric ulcer, this pa 
tient was admitted to the hospital with a his 


lie 299 (A Tofi) Niche of a 
jejunal ulcer (B, ho/iom) Note 
the marked increase m the size of 
the niche 6 months later 



t 
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of epigastiic distress (giadually becoming 
moie seveie), frequent attacks of bemoirhage 
and a loss of 30 pounds in weight 
The roentgen examination is illustrated in 
Figiiie 299 A and B. Figuie 299 A shous tlie 
appearance of the jejunal niche at the first 
examination An examination about 6 montlis 
later Figuie 299 B showed the jejunal niche 
considerably inci eased in size 
This patient was later operated on and was 
also examined at autopsy The jejunal ulcer 
uas found In addition, theie was a gastro- 
colic fistula, uhich had been demonstiated 
roentgenologicall}' 

ROENTGEN FINDINGS AFTER 
OTHER OPERATIVE 
PROCEDURES 

Roentgen examination may also be ear- 
ned out following other opeiative pio- 
ceduieSj such as pyloioplasty, closuie of an 
acute peifoiation of an ulcer, V-shaped re- 
section and paitial gastrectomy 
Pyloroplasty The findings on loentgen 
ex-ainination aftei pyloioplasty may be of 
a maiked megularity of contoui at the 
pyloioduodenal legion of such natuie as to 


simulate tlie defoimity of an actual ulcer, 
Diffeientiation may be piactically impos- 
sible except on tlie basis of the Instoiy 
Nor can one deteimine leactivation in the 
region of opciation unless a niche is shown. 

Closure of a Perforated Ulcer A fie- 
quent postopeiative examination is that 
following the simple closuie of a peif mated 
ulcer. In some cases of peifoiated gasliic 
ulcei, theie may be a lecunence of a niche 
at 01 neai the site of opeiation A peisistent 
incisura may develop on the gieatei ciiiva- 
tme opposite 

Peisistence of a gastiic ulcei at the 
oilginal site of acute peifoiation is shown 
by the following case 

G S , male, aged 36 This patient gave a 
3-weelv histoiy of epigastiic pain occmimg 
fiom 1 to 2 hours after meals He had a sudden 
attack of acute, uppei -abdominal pain At 
opeiation, a peifoiated gastiic ulcei was 
found, about 4 mm in diametei, and the in- 
duiation extended fiom the peifoiation foi a 
distance of 3 cm in all diiections Tin bid Ihiid 
xvas piesent in the pciitoneal cavity Because 
of the maiked indiiiation suiioiindmg the 
ulcei, closuie was difficult but it was finally 



Fig 300 Reciiiience of a gastiic niche aftei sutuie of 
the peifoiation 
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Fio 301 Subtotal piitrectomj with 
normal «toma all of the barium escap 
inq from the «tomach bs rra% of the ef 
ferent loop 

accompli hed b\ one la\ er of m3ttre^s utures 
\ portion of the omentum \'a> brousht up and 
<utured at the ®ite of the perforation as well 
Roentzen examination 2 weeks later showed 
the pre«r*nce of a hrre niche of the lesser 
curvature indicating that the operation had 
faHer] to eradicate the ulcer (Fis 300) 

V shaped Resections Local excisions 
ma\ be in the form of V 'haped rejections 
at either the greater or the les er curs a 
tures In the case of the greater curvature 
a change in the form of the stomach ma> 
not be demon trable \ «haped exasion 
at the lesacr curvature ma> produce an 
hourglass appearance as a result of the 
contraction of the circular muscle fibers and 
simulate the appearance of hourglass for 
mation «econdar\ to ulcer There mav be 
recurrence of ulcer at the 'ite of a localized 
resection The lesser curv ature ma> appear 
shortened similar to the shortening pro- 



F/c 302 A Subtotal gastrectomj 
Note the escape of the barium b\ waj 
of the afferent and the efferent loops 

Fic 302 B Note the normal mucosal 
pattern of the anastomosed jejunum 
There is no abnormal distention of the 
loops nor an> evidence of deformity of 
structure 
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tory of epigastric distress (gradually becoming 
more seveie), frequent attacks of hemorrhage 
and a loss of 30 pounds in weight 

The roentgen examination is illustrated in 
Figure 299 A and B Figure 299 A shows the 
appearance of the jejunal niche at the first 
examination An examination about 6 months 
later Figure 299 B showed the jejunal niche 
considerably increased in size 

This patient was later operated on and was 
also examined at autopsy The jejunal ulcer 
was found In addition, there was a gastro- 
colic fistula, which had been demonstrated 
roentgenologically 

ROENTGEN FINDINGS AFTER 
OTHER OPERATIVE 
PROCEDURES 

Roentgen ex’amination may also be car- 
ried out following other operative pro- 
ceduies, such as pyloroplasty, closure of an 
acute pel f oration of an ulcer, V-shaped re- 
section and partial gastrectomy 
Pyloroplasty The findings on roentgen 
examination aftei pyloroplasty may be of 
a marked irregularity of contour at the 
pyloroduodenal region of such nature as to 


simulate the deformity of an actual ulcer 
Differentiation may be practically impos- 
sible except on the basis of the history 
Nor can one determine reactivation m the 
region of opeiation unless a niche is shown 

Closure of a Perforated Ulcer. A fre- 
quent postoperative examination is that 
following the simple closure of a perforated 
ulcer In some cases of perforated gastric 
ulcer, there may be a lecuirence of a niche 
at or near the site of operation A persistent 
incisura may develop on the greater curva- 
ture opposite 

Persistence of a gastric ulcer at the 
original site of acute perforation is shown 
by the following case 

G S , male, aged 36 This patient gave a 
3-week history of epigastric pain occurring 
from 1 to 2 hours after meals He had a sudden 
attack of acute, upper-abdominal pain At 
operation, a perforated gastric ulcer was 
found, about 4 mm in diameter, and the in- 
duration extended from the perforation for a 
distance of 3 cm in all directions Turbid fluid 
was present m the peritoneal cavity Because 
of the marked induration surrounding the 
ulcer, closure was difficult but it was finally 



Fig 300 Recurrence of a gastric niche after suture of 
the perforation 
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Fio 301 Subtotal gastrectomy tvilh 
normal stoma all of the barium e'wap 
ing from the stomach bv svaj of the ef 
ferent loop 


accomplished b\ one la\ er of mattress sutures 
A portion of the omentum was brought up and 
sutured at the site of the perforation as well 
Roentgen e'^amination 2 ueeks later showed 
the presence of a large niche of the lesser 
cur\ature indicating that the operation had 
failed to eradicate the ulcer (Fig 300) 

V shaped Resections Local excisions 
maj be m the form of V shaped resections 
at either the greater or the lesser curva 
tures In the case of the greater curvature 
a change in the form of the stomach may 
not be demonstrable A V shaped excision 
at the les'ser curvature ma> produce an 
hourglass appearance as a result of the 
contraction of the circular muscle fibers and 
simulate the appearance of hourglass for 
mation secondary to ulcer There maj be 
recurrence of ulcer at the site of a localized 
resection The lesser curvature may appear 
shortened similar to the shortening pro 



Fig 302 A Subtotal gastrectomy 
Note the escape of the barium by wav 
of the afferent and the efferent loops 

Fio 302 B Note the normal mucosal 
pattern of the anastomosed jejunum 
There is no abnormal distention of the 
loops nor any evidence of deformitv of 
structure 
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Fig 303 {Lcjt) Subtotal gastrectomj'' Note the unusual prominence and toituosity of 
the mucosal “relief” pattei n of the stomach 

Fig 304 {Right) Partial gastiectomy with abnormally lapid emptying thiough the stoma 


duced by an ulcer associated with considei- 
able scar foimation 

In the piesence of a histor}' of a gastiic 
operation of doubtful nature, the finding of 
a peisistent incisuia of the greater curva- 
ture may lead to the suspicion that the 
original surgical proceduie had been a 
V-shaped resection of an ulcer of the lesser 
curvature opposite 

In some cases there maj' be no roentgeno- 
logic vestige of the original operative pro- 
cedure This IS paiticularly true when a 
benign tumor is submucosal and has been 
enucleated without any resection of the 
gastric wall In those cases m which a poi- 
Uon of the wall of the stomach to which 
the tumor was attached has been removed, 
the cunature may appear shortened 

Gastric Resection Gastric resection 
may be done for peptic ulcer or for gastric 
tumor Examination includes a careful 


study, not only of tlie region of the anasto- 
mosis, but of the remaining stomach as 
well 

Figuie 301 shows a subtotal gastrectomy 
with all of the baiium leaving by way of the 
effeient loop The stoma functions well, the 
barium suspension fiom the stomach pass- 
ing through it with noimal rapiditj' The 
mucosal pattern of the jejunum at the site 
of anastomosis is noi mal 

Figure 302 A shows a normally function- 
ing subtotal gastiectomy with the baiiuni 
emeiging by waj' of both the affeient and 
the effeient loops 

The normal mucosal pattern of the anas- 
tomosed jejunum in subtotal gastrectomy 
is shown in Figure 302 B 

In the subtotal gastrectomy illustrated by 
Figure 303, the mucosal folds of the stom- 
ach are unusually piomment and tortuous 
This appearance of the gastric mucosa may 
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antecede the openti'e procedure In ‘iome 
cases, ho^e\er, this abnornnlit\ of the 
gastric mucosal relief is an aftermath and 
ma> be due to a pojtoperatne gastritis 
As in the case of simple gastro enteros 
tomj , the size of the stoma is of importance 
in preventing too rapid emptjing of the 
stomach with <!econdar\ overdistention of 
the small intestine 

Figure 304 illustrates one of the impor 
tant complications following partial gas 
trectomj when the stoma is too large and 
the gastric contents are hurried into the 
«mall intestine with abnormal rapidit> The 
intestine becomes overdislended and this 
may lead to serious abdominal disturbances 
Following anastomosis of the jejunum to 
the stomach there may be inllammatory 
changes al the site of operation The rugal 
folds of the stomach ma> show unusual 
prominence and tortuosUv The wall of the 
small intestine maj show diminished flexi 
biht> ^lucosal folds m the jejunum may 
be unsuallj prominent and may be obliter 
ated with difficulty or not at all The con 
tour of the jejunum mav be irregular, and 
the stoma narrowed The normal jejunal 
folds may be effaced The same procedures 
previously outlined for the study of the 
stoma following gastro enterostomy are 
applied to the study after partial pis 
trectomy 

A postoperative jejunal ulcer may be an 
important complication of partial gastrec 
tomy The following case illustrates an 
occurrence of this nature 

B S , male aged 44 Thirteen years after 
gastro enterostomy for gastric ulcer, this pa 
tient had an emergenev operation for repair of 
a perforated marginal ulcer Three years later 
he had a gastric resection because of bleeding 
jejunal ulcer He then remained symptom 
free for a while He then began to have 
crampy pains which continued for 7 months 
up to the time of his admission to the bos 
pital The pam was relieved by soda He 
vomited on many occasions Physical erami 
nation was negative He had lost considerable 
weight 

Upon operation a large jejunal ulcer with 
a marked induration around the jejunum was 



Fig 30o Jejunal ulcer after partial gas 
trectomy 


found at the site of the gastro enterostomy 
stoma The jejunum was dissociated from the 
stomach Part of the remaining stomach was 
rc<ected 

Roentgen examination prior to this last 
operation (Fig 30 d) showed just distal to the 
site of anastomosis a large niche characteristic 
of ulcer This was corroborated at operation, 
as reported above 

Recurrences of jejunal ulceration after 
partial gastrectomv in cpite of repeated 
surgical intervention is illustrated by the 
following case In addition, a gastrojejuno 
colic fistula had developed 

A B , male, aged 36 For 5 years the pa 
tient had had recurrent attacks of upper 
abdominal pain, which were wor'e at night 
He then had an acute perforation of a duo 
denal ulcer which was promptly sutured Nine 
months later he had a recurrence of symp 
toms Roentgen examination showed an ulcer 
of the duodenum and a subtotal gastrectomy 
was done Three months after this operation 
there was a return of symptoms and roentgen 
examination showed a jejunal ulcer He was 
reoperated and the jejunal ulcer rejected 
From then on his symptoms were worse than 
they had ever been and further roentgeno 
graphic examination disclosed the fact that a 
jejunal ulcer was present (Fig 306 A) (Note 
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turned and at the last examination, unfortu 
nately, there «as roentgen evidence of in 
other jejunal ulcer 

The next case is that of a brother of the 
preceding patient 

N B, male, aged 41 The patient gave i 
20 year ulcer history Three months before 
his admission to the hospital he had hid a 
recurrence of pain which resisted medical 
management The pain was m the epigastric 
region, burning in character and relieved for 
only hour b\ milk or alkaline powder or 
aluminum hydroxide 

Physical examination of thw abdomen was 
essentially negative A partial gastrectomy 
was done for a duodenal ulcer About 1)4 
years later the patient had a recurrence of 
symptoms with pain relieved by food and 
alkaline powders He was operated upon again 
and a jejunal ulcer was found 
Roentgen examination (Fig 307) prior to 
the last operation showed a large niche in the 
efferent loop of jejunum just distal to the site 
of anastomosis The diagnosis was postopera 
tive jejunal ulcer 

Note the similarity in the appearance of 
the niche to that in the case of his brother 
A B (Fig 306 A) 

In the next case a jejunal ulcer recurred 
m spite of surgical removal with more ex 
tensive gastric resection than had been done 
in the original partial gastrectomy 

T C , aged 37 The patient gave a classical 
ulcer history, for which a partial gastrectomy 
was done at another institution Soon there 
after he developed excruciating pain, mainly 
in the left upper quadrant, which frequently 
hept him awake all night The pain was some 
what relieved by milk and aluminum hydrox 
ide He responded for a while to medical man 
agement only to have a recurrence of severe 
intractable pain At operation a penetrating 
jejunal ulcer was found at the margin of his 
gastrojejunostomy stoma 
After freeing the penetrating marginal ulcer 
the gastrojejunostomv was dismantled and 
approximately 2 inches more of the stomach 
was resected The patient s condition clinic 
ally was not improved and he later developed 
another jejunal ulcer m spite of the more ex 
tensive gastric resection 
Figure 308 shows the niche of the jejunal 
ulcer m the examination made after his first 
operation 



Fic 309 Niche of jejunal ulcer in 
volving the afferent loop of the jejunum 
The constriction of the lumen of the 
proximal portion of both the afferent 
and efferent loops was the result of in 
duration and edema of the wall 

An ulcer may also dev elop on the afferent 
loop of jejunum after subtotal gastrectomy 

The patient (V M , male, aged 62) gave an 
ulcer history of almost 25 years duration and 
a subtotal gastrectomy with gastrojejunos 
tomv was performed 8 vears prior to the 
present hospitalization Intermittent attacks 
of epigastric pain persisted for which he re 
ceived medical treatment The patients dis 
tress became worse and on one occasion was 
accompanied by vomiting Two days before 
admission to the hospital he noted tarry stools 
which persisted up to the time he entered 
the hospital 

Physical examination of the abdomen was 
essentially negative except for a well healed 
upper midline scar and slight epigastric ten 
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Fig 310 Recunence of gastric carci- 
noma after partial gastrectomy 


deiness While under observation he vomited 
500 cc of bright red blood The patient re- 
cen^ed whole blood transfusions and recovered 
fiom tlie hemorrhage 

Roentgenographic examination (Fig 309) 
had disclosed previouslj' a subtotal gastrec- 
tomy with a niche involving tlie afferent loop 
of the anastomosed jejunum just distal to the 
stoma The jejunum to either side of the niche 
was constricted, and the rest of tlie afferent 
loop vas quite dilated The proximal segment 
of the efferent loop for a distance of about 
1 inch beyond tlie site of anastomosis was 
narroved and iriegular in configuration The 
pieoperative diagnosis was jejunal ulcer with 
inflammatory patliology of the proximal por- 
tion of both the afferent and the efferent loops 
of jejunum 

At operation “There was a marginal ulcer 
of the afferent limb of a preiuous anterior 
Polya subtotal gastrectomy The ulcer was 
near the line of anastomosis with the stomach 
It appeared to be quite indurated with an 
associated area of edema of the afferent and 
the efferent limbs of the jejunum The jejunal 
walls were boggy and edematous, as was its 
mesentery The stomach appeared to be ap- 
proximately resected for a distance of ^ in 
A revision of the gastrectomy was done with 
resection of the jejunal ulcer ” 

Pathologic diagnosis Chronic ulcer at the 


site of anastomosis between the stomach and 
the small intestine 

In this case the preoperative roentgen diag- 
nosis of a jejunal ulcer of the afferent loop 
was confirmed operatively The narrowing of 
the lumen of the anastomosed loops of jejunum 
was evidently the result of induration and 
edema of the walls 

Of particular importance following re- 
section for malignancy is the question of 
lecurrence of the malignant lesion It is 
possible, of course, for metastatic invasion 
to take place at a distance from the original 
lesection and be roentgenologicall}^ unrecog- 
nizable In addition, evidence of recurrence 
may be noted m the remaining portion of 
the stomach and may be indicated roent- 
genologically by an irregular configuration 
Such ev'idence must be carefull}^ differen- 
tiated, however, from irregularities at the 
site of anastomosis lesultmg from the op- 
erative procedure itself, as well as from 
unusually prominent and tortuous gastric 
folds When the irregularity is due to a 
recurrence of the malignancy, the deformity 
can be noted well beyond the confines of 
tlie zone of operation and extending high 
up toward the cardia A mucosal study 
demonstrating the rugal folds as well as the 
motli-eaten irregular nature of the gastric 
contour will aid in the differentiation of 
actual organic infiltration from the intact 
mucosal structure Palpation of the tumor 
may show tliat it coincides with tlie irregu- 
lar gastric contour There is apt to be 
diminution of mobility of the stomach due 
to fixation of the mass to neighboring 
structures 

Recurrence of new growtli in the part of 
tlie stomach still remaining after partial 
gastrectomy is illustrated b}'^ tlie following 
case 

0 G , male, aged 61 For about 2 years this 
patient noticed the gradual onset of v'omiting 
and of occasional epigastiic pain not related 
to meals The pam was boring and did not 
radiate, it was relieved to a considerable de- 
gree by v'omiting Gastric resection was per- 
formed for an adenocarcinoma of the pyloric 
portion of the stomach 
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Fig 311 Left) Carcinoma of stomach prior to total gastrectomj (B, Right) 
Esoph igojejunostomj after total gastrectomj 


The patient remained sjmptom free for 
almost 2 jears, when he began again to et 
perience epigastric pain, relie%ed bj vomit 
ing The vomitus often contained parliallj 
digested food eaten from 2 to 3 dajs prcvi 
ously He had lost about 60 pounds in the 
preceding 2 jears 

Pnjsical eTamination of the abdomen re 
vealed a mass m the epigastrium extending 
from the substernal region to the umbilicus 
It was tender on pressure 

The report at operation was as follows 
‘ The entire peritoneal lining of the supracolic 
compartment of the abdomen, both visceral 
and parietal, was studded with miliaiy malig 
nant nodules A huge carcinomatous mass in 
vaded the transverse mesocolon obstructing 
the gastro enterostomy stoma and extended 
on to the distal portion of the remaining stom 
ach The liver showed no palpable gross 
metastatic nodules On palpation there ap 
peared to be some evidence of a gastro mtes 
tmal stoma although this was encroached 
upon in all directions bj the malignant mass 
The condition was considered inoperable 
Radon seeds were implanted ” 

Roentgen examination (Fig 310) revealed 
the presence of a partial gastrectomy without 
any evidence of jejunal ulcer There wa< a 


superficial irregularity of the lesser curvature 
border of the stomach proximal to the site of 
anastomosis whith represented an extension 
of the original malignant growth 

The postoperative roentgen appearance of 
an esophagojejunostomj following a total 
gastrectomj is show n in Figure 3 1 1 A and B 
Figure 311 A shows the carcinoma of the 
stomach prior to the total resection Figure 
311 D shows the roentgen appearance of the 
esophagojejunostomj At times the segment 
of the jejunum anastomosed to the esoph 
agus maj become unusuallv dilated Such 
abnormal distention associated with an 
ironing out of the contour due to an oblit 
eralion of the valvulae conniventes maj 
produce at times an appearance simulating 
that of a miniature stomach It appears 
almost as if nature, rebelling against the 
absence of the natural gastric reservoir was 
attempting bv a feeble gesture to overcome 
this serious deficiencj The appearance fol 
lowing esophagogastrostomj is shown m 
Figures 105 D and 248 C 
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The Normal Duodenal Bulb 
Including Duodenitis 


ANATOM\ OF THE DLODENLAI 

That portion ^ihich extends Irom the 
pjlonc ring to the beginning of the large 
intestine is the most important part of the 
alimentar\ tube Included here is the ex 
iremelj roentgenologic*ill> significant duo 
denal bulb, as nell Js the rest of the 
duodenal cur\e and both the jejunum and 
the ileum The small intestine is about 6 5 
meters long The lumen becomes graduall> 
smaller as it nears its termination The 
duodenum, a\hich is de\oid of mesentery, 
is about 12 fingers in length and derives its 
name from that fact 

The duodenum consists of the first por 
tion, or duodenal bulb which lies in close 
relation to the gallbladder, and of a ‘short 
“Second portion, descending m the form of 
a curve to become continuous with the 
third or transverse portion, which ordinaril> 
passes across the vertebral column to join 
the jejunum at the duodenojejunal junctioi 
Roentgenologicallj, the first portion of 
the duodenum, or duodenal bulb, is of the 
greatest significance, for here occurs the 
most common organic lesion within the 
digestive canal — duodenal ulcer The bulb 
IS about 5 cm long and is the most mobile 
part of the entire duodenal curve It bes 
in close relation to the quadrate lobe of 
liver and the gallbladder 
Of considerable importance in the roent 
gen anatomy of the second portion of the 
duodenum are the following two features 
t IS here that the papilla of Vater, with 


its sphincter of Oddi, makes its entrance 
Secondiv , the curv e produced bv this second 
portion frequentlv hugs the head of the 
pancreas 

The transverse or third portion of the 
duotlenum bes in front of the inferior vena 
cav 1 and the abdominal aorta Antenorlj , it 
Is cro‘'Sed bj the ■'upenor mesenteric ves 
«cl» This part of the duodenum is thus 
compressed between the anteriorlj and 
posteriori) placed structures, a point of 
roentgenologic importance in explaining 
manv of the phenomena of abnormalities 
of duodenal function 
The fourth portion turns upward and 
forward to join the jejunum at the duodeno 
jejunal junction 

ROENTGEN DEJIONSTRATION 
OF THE DUODENUM 
One of the earliest attempts to demon 
strate the duodenum roentgenologicallj is 
to be found in the work of Tuftier and 
Aubourg in 1907/ who introduced through 
a gastric fistula in a dog 20 Gm of sub 
nitrate of bismuth in 100 Gm of water 
and then permitted the dog to eat food 
Thej then made fluoroscopic observations 
of the peristaltic movements in the dog 
Thej also observed the gradual passage of 
the contents into the duodenum and ob 
served the nature of the segmentation m 
this region 

The first reference to definite roentgen 
visualization of the duodenal bulb in the 
human being is to be found m the work 
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of Rieder, and particulaily in tlie paper b}’’ 
SchAvarz.- 

In tlie roentgen visualization of tlie 
duodenal bulb no special technic is 
necessaiy oidinaiily Not infiequentlj' the 
bulb ivill fill spontaneously the barium 
leaving tlie stoinacli bj' iva}' of tlie p3doiic 
ring ]\Ioie rapid visualization of tlie bulb 
Ilia}’’ be aided bj^ manual conipiession of 
the stoniadi tovaid the pjdoius Also, 
compression of the duodenojejunal area or 
of the transverse duodenum nia}'^ prevent 
the too rapid escape of the opaque meal 
tlirough the bulb and tlieiebj' aid in the 
clearer visualization of this legioii 

Roentgenologicalljf, tlie normal duodenal 
bulb has a smooth base just bej'ond tlie 
pjloric ring, witli an apex distal^’^ where 
it communicates with tlie second portion 
of tlie duodenum The bulb is cone-shaped 
witli full, rounded, convex niaigins Exam- 
ination niaj' show mucosal strands passing 
tliiough the pjdoiic ring up to tlie base of 
tlie bulb The mucosa of the duodenal bulb 
Itself nia\’' be free of folds, but not unconi- 
nionl}'' mucosal folds iiia}' be noted tlirough- 
out Its lengtli, in many respects similar to 
tliose produced by tlie rugae of tlie stomacli 
The same teclinic applied to tlie study and 
visualization of the gastric mucosa applies 
equall}' in the recognition of tlie duodenal 
relief as well 

Because of its appeal ance in the roent- 
genogram and its enibij'^ologic, anatomic 
and plij'^siologic relationship to tlie stomacli, 
Cole described this portion of the duodenum 
as the “cap ” 

The close relationship of tlie duodenal 
bulb to tlie stomacli can be explained by 
their common enibr3’^ologic origin from the 
foregut Anatomicallj'^, tlie pjdoric vein acts 
as a landmark in locating the p3doric ring 
In this lespect, the screen exaniination 
offers a more ceitam method of demarca- 
tion, as tlie sphincter may be recognized 
through its pln’siologic constricting action 
Thus, in a borderline case the exact ana- 
tomic location of an ulcer as prepidoiic oi 
postp3 lone can be made with greater assur- 


ance thiough caieful loentgen observation 
than at tlie opeiating table by external 
examination 

Holzknecht’ in 1911 , in a review of the 
progress that had been made up to that 
time, called attention to the significance of 
tlie visualization of the duodenum. He 
recommended tlie use of a suspension of 
bismuth in watei instead of the tliicker 
Riedel’s meal foi tlie moie lapid visualiza- 
tion of tlie “bulbils duodeni ” He believed 
tliat tlie relative widtli and freedom from 
folds of tins portion acted to prevent tlie un- 
restrained huii3nng of the ingesta through 
tlie remaining poi tioiis of tlie duodenum 

Alvarez'* found that when the muscle of 
Uie fiist portion of the duodenum is excised 
and immersed in Locke’s solution, its 
ih3'tliniicit3' is less than that of segments 
of muscle elsewhere in the duodenum He 
believed tliat tins weakness of tlie muscle 
might explain tlie fact tliat, loentgenolog- 
icall3^, tlie duodenal bulb leniains filled 
while the lest of the duodenum is empty- 
ing itself lapidly In human beings no 
sphinctei at the junction of the first and the 
second portions of the duodenum has evei 
been described 

DUODENITIS 

One of the earliest studies on chronic 
duodenitis is tliat of Bioussais” in 1 S 25 , 
who described chronic ulcerations of the 
duodenum of long standing These ulcera- 
tions 11133 ' be large and of consider able depth 
and nia3' be situated in the first portion of 
tlie duodenum Tlie3' 11103' continiie to m- 
ciease in depth and erode the hepatic 
artei3'. 

Baib3'® made an excellent contribution 
to the clinical and pathologic findings in 
duodenitis He desciibed the inflaniniator}' 
appearance of the duodenal mucosa, which 
might become nianimillated, and, in cases 
of long standing, the site of ulceiations 
vhich might go on to the stage of perfora- 
tion Bleeding from the duodenum might 
result from the heniorrhagic inflammaloiy 


Fig 312 Top) Normal 
duodeml bulb (B Bottom) 
Note the muco‘?al fold^ of the 
duodenal bulb 


428 The Normal Duodenal Bulb, Including Duodenitis 


process or from actual eiosion of the hepatic 
artery In association with the inflamma- 
tory pathology of the duodenum, similar 
anatomic lesions might also be present in 
the stomach He believed that in some cases 
duodenitis might develop on a nervous 
basis, “since irritation of the biain is readily 
transmitted to the duodenum ’’ The associ- 
ation of gastritis with chronic duodenitis 
was also shown by BaudinJ 

Gaultier® in his interesting monograph 
on the duodenum described duodenitis as 
exudative, suppurative and ulcerative The 
last type is associated with the piesence 
of erosions and ulcerations Like true peptic 
ulcer, of which he considered these lesions 
to be an initial stage, they may perforate 
all the layers of the duodenum with the in- 
volvement of neighboring viscera 

Chronic Duodenitis Associated with 
Ulcer. PuhP found conditions in the duo- 
denum in association with ulcer resembling 
those of ulcerative gastritis He stated that 
in all cases of gastric and duodenal ulcer he 
had found an ulcerative gastritis involving 
chiefly the pyloric glandular area In some 
cases of duodenitis, no real ulcer was found 
in the resected specimens, although the 
symptoms clinically simulated those of real 
ulcer 

Judd and NageP® similarly found patho- 
logic evidence of duodenitis in individuals 
with a history simulating true ulcer Even 
roentgenologically, a duodenal deformity 
was demonstrable, but there was no evi- 
dence of a niche According to Konjetzn}'^, 
chronic duodenal ulcer forms on the basis 
of a chronic duodenitis 

Roentgen Manifestations of Duode- 
nitis. Just as efforts have been made to de- 
termine the existence of a chronic gastritis 
roentgenologically, similar attempts have 
been made, notably by Kirklin,^^ toward the 
roentgen recognition of chronic duodenitis 
However, the diagnosis of duodenitis on the 
basis of the roentgen evidence must be 
made with considerable circumspection 
Kirklin emphasized irritability of the duo- 
denal bulb, irregular reticulation of the 


mucosal pattern, absence of an ulcer niche 
and absence of gastric retention as justi- 
fying the diagnosis of chronic duodenitis 

Since the roentgen deformity of duoden- 
itis may closely simulate that of duodenal 
ulcer, except for the absence of niche for- 
mation in the former, this emphasizes the 
diagnostic value of the niche, since, other- 
wise, both clinically and roentgenologically, 
duodenitis and duodenal ulcer may closely 
simulate each other 

Mere irritability of the duodenal bulb 
with hypermotility may be of functional 
origin and not necessarily an indication of 
organic disease Moreover, just as we have 
learned how uncertain the roentgen diag- 
nosis of chronic gastritis can be in the ab- 
sence of gastroscopic confirmation, so too, 
apparent abnoimahties in the roentgen 
appearance of the folds of the duodenum 
must be regarded as only suggestive evi- 
dence in the diagnosis of actual anatomic 
abnormality of the mucosa itself 

It is possible that, with added experience, 
the only roentgen evidence of duodenitis 
that will prove to be acceptable will be tlie 
persistent presence of rounded translucent 
areas due to warthke excrescences of the 
mucosa, as noted in the stomach Since the 
autonomic system as well as allergic re- 
sponse appear to play an important role 
in the variability of the gastric relief, it is 
not unfair to assume that these same factors 
are also capable of producing similar vari- 
ations in the roentgen appearance of the 
mucosal folds of the duodenal bulb Changes 
in the hydrodynamics of the submucosal 
fluid may alter the prominence of the folds 
as observed roentgenologically m the ab- 
sence of any actual organic disease It is 
also possible, on the basis of analogy to 
the mucosal relief of the stomach, that fine- 
appearing folds need not necessarily signify 
an atrophic duodenitis Moreover, the mus- 
cularis mucosae, capable of throwing even 
an atrophic mucosa into folds m the stom- 
ach, should be equally capable of producing 
an identical phenomenon within the bulb 
itself 





28 

Duodenal Ulcer 


E \RLY DESCRIPTIONS 

One of the earliest descriptions of per 
foration of T\hat apparentl) a duodenal 
ulcer IS contained m an article bv Ham 
berger^ in 1746 

On October 6, 1734, at eight m the morn 
mg, a female servant picked up a basket filled 
ivith plums and carried it to its destination 
Toward evenmg on returning home, she com 
plained of abdominal pain On the ne^t morn 
mg she had a fever and her abdomen was 
swollen, and toward evening she died The 
possibility of foul play owing to suspicious 
circumstances made a “judicial autopsy 
necessary 

The author’s autopsy findings included a 
round hole which was smaller than a lentil in 
si 2 e, whose margin was turning black <md 
which was situated m the duodenum, sit lines 
{Yx inch) away from the pylorus This per 
foration lay m the centre of a scirrhous ring 
so that the diameter of the entire ring was 
equal to a fingers breadth or four lines (14 
inch) The middle part of this ring presented 
a round and almost hemispherical depression 
about four lines (V^ inch) in diameter cov 
ered etternally by the “common membrine 
alone This membrane was indeed completely 
pellucid (there being no vestige of either 
nervous or muscular tunic) and m its centre 
^as located the hole 

Abercrombie in 1824 described a perfor 
ating ulcer of the duodenum A mm aged 
^6 had an attack of violent abdominal pain 
accompanied b} vomiting The pain gradu 
ally become more diffuse the pul«e more 
feeble and the patient died Autopb> re 
'ealed the perforation of a duodenal ulcer 
In Figure 2 (Plated installment 38, of bis 


famous work) Cruveilhier- shows a picture 
of a simple chronic ulcer of the duodenum 
which had undergone perforation He recog 
nized the fact that the first portion of the 
duodenum was particularly predisposed to 
such ulceration and that such ulcers might 
go on to perforation as in the ca«e of ulcers 
of the stomach 

INCIDENCE AND LOCATION OF 
DUODENAL ULCER 

Most ulcers of the duodenum are near 
the lesser curvature border The posterior 
wall of the bulb is involved much more fre 
quentlj than was hitherto believed This is 
due to the fact that ulcers on the posterior 
wall may be much more difficult to demon 
strate roentgenologically unless careful mu 
cosal technic is employed Besides, ulcers 
on the anterior wall are more amenable to 
clinical recognition, since they are more apt 
to perforate with the production of pen 
tonitis, than ulcers on the posterior wall 
In addition, when the surgeon operates he 
Is more apt to discover an ulcer when it is 
present on the anterior wall, because he 
IS able to visualize and palpate this region 
Unless the duodenal bulb is actually opened 
up <iman ulcers on the posterior wall at the 
time of operation may escape his notice 

Ulcers on the posterior wall of the duo 
denum resemble chronic gastric ulcers As a 
rule, however they do not assume as great 
a depth as the gastric ulcers because thev 
are limited by the po-^teriorly placed head 
of the pancreas They are al«o less likely to 
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perforate into the abdominal cavity than 
the anteriorly placed lesions When all the 
coats are destroyed, the floor of the ulcer 
may then be formed by the pancreas or 
under surface of the liver 

Another point that detailed inspection of 
resected specimens has shown is the fre- 
quent multiplicity of ulcers of the duode- 
num In addition, duodenal ulcers may also 
have a gastric ulcer as a concomitant 
finding 

Sturtevant and Shapiro, m their analysis 
of the Bellevue Hospital autopsy material, 
showed that of the 44 duodenal ulcers in 
their series, the percentage of multiple 
ulcers of the duodenum was 45 45 The duo- 
denal ulcers ranged in size from less than 
1 cm to 2 5 cm in diameter, except in one 
case in which the ulcer encircled the duo- 
denum One patient had 25 ulcers Of the 
total number of duodenal ulcers, 39 were in 
the first portion , 8 were in the second por- 
tion In all 8 cases, however, there were also 
ulcers in the first portion as well 

Stewart^ found 23 cases of double ulcer 
in a series of 74 cases of chronic duodenal 
ulcer at autopsy Hauser^ found multiple 
ulcers of the duodenum in about 20 per cent 
of the cases. 

ROENTGEN DIAGNOSIS OF 
DUODENAL ULCER 

The roentgen diagnosis of this disease has 
been placed upon such a remarkably sound 
foundation as to offer indisputable objective 
evidence of its value m the vast majority 
of cases It is not unfair to say that it super- 
sedes all other means of arriving at this 
diagnosis Extremely important as the clin- 
ical history is in the diagnosis of a peptic 
ulcer, it can give only suggestive aid in the 
borderline case It is not at all uncommon 
for a patient with a definitely atypical his- 
tory to have a duodenal ulcer and, similarly, 
for a patient with apparently classical symp- 
toms to show either no evidence of organic 
disease at all, or when an organic cause is 


present, to find it to be an entirely different 
lesion 

The first roentgen evidence of a character 
strongly suggestive of the deformity of duo- 
denal ulcer was published by Barclay'^ in 
1910 Skinner® before the American Roent- 
gen Ray Society in September, 1911, had 
referred to the appearance of an hourglass 
constriction of spastic nature at the site of 
duodenal ulcer Haudek’^ made his impor- 
tant contributions to the roentgen diagnosis 
of duodenal ulcer in 1911 and m 1912 He 
emphasized two mam points of diagnosis 
(1) the presence of duodenal stenosis re- 
sulting from contraction or spasm, (2) the 
presence of the niche, consisting of a bis- 
muth deposit within the crater of the ulcer 
This he considered the most valuable sign 
because it is the only specific one 

This contribution was followed by the 
confirmatory studies of Rieder,® Baron and 
Barsony® and Strauss 

Bier^^ referred to a case in which a niche 
with an air bubble was present in the roent- 
genogram, and at operation an ulcer was 
found on the anterior superior surface of 
the duodenum penetrating into the liver 

Ivreuzfuchs^^ gave a description of the 
niche, as a persistent fleck of bismuth, in 
the beginning of the duodenum, definitely 
isolated from its surroundings and sharply 
circumscribed Although not present in all 
cases of duodenal ulcer, he considered it 
nevertheless pathognomonic of the condi- 
tion when found 

Cole’® in 1914 gave a classic description 
of the essential factors in the diagnosis of 
duodenal ulcer, depending upon the indura- 
tion or cicatricial contraction of the duo- 
denal bulb resulting from the presence of 
the ulcer and producing a constant de- 
formity in the contour of the bulb In 
addition, he recognized the roentgenologic 
significance of the direct visualization of 
the crater itself and differentiated between 
the “bullet-hole” and "full-face” types 

The Nature of Duodenal Deform- 
ity. Considerable aid in the understanding 
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of the nature of the duodenal deformilj w’ls 
furnished bj the ch'^sic monognph of 
Akerlund** and the detailed sludj of the 
niche bj Berg'’’ in 1926 
Not uncommonly the deformitv of the 
duodenal bulb m the presence of a duodenal 
ulcer seems to be guided bj no special law 
The irregularita appears to be of a bizarre 
nature, defjmg detailed anaUsis of its indi 
\idual components On the other hand a 
duodenal ulcer maj exist and >et there ma> 
be no detectable e\idence of dcfortnil> of 
contour, and onlj a painstaking search will 
disclose the presence of a niche, frequentiv 
on the posterior wall where it has been 
ob cured by the o\erl>ing barium suspen 
Sion 

Between thc«e two tjpcs, superficial ob 
''er\ation would “uggeat that the gradations 
of deformit> were well nigh mfimtc and 
followed no particular pattern Closer 
analjsis of the deformit>, howc\er, reveals 
a number of factors which mav enter into 
the sum total of a “classical ’ duodenal dc 
formil) These factors are niche formation, 
retraction in the region of the niche, the 
defect on the curvature opposite, the eccen 
iricallj placed, open pjlonc lumen, and the 
diverticular dilatations 
An analysis of these various factors v\ill 
give one a greater insight into the nature 
of the duodenal deformity Not all of these 
factors will be present in every case But 
the greater the number of these factors 
present in any duodenal deformity the 
greater the certainty that the deformity was 
produced by a duodenal ulcer Aloreover, 
a study of this nature leads to a more 
intelligent understanding of such secondary 
manifestations as the occasional develop 
ment of prestenotic diverticula m associa 
tion with ulcer 

The following is an analysis of these 
various features m the deformity of the 
duodenal bulb which enter into the roent 
gen diagnosis of ulcer m this region 
The Niche The niche represents the 
roentgen counterpart of the ulcer itself 


Originally , the demonstration of the niche 
was considered to be infrequent, with im 
provement in technic and more careful 
search however, the niche was shown with 
greater frequency \1 erlund, in his funda 
mental studies, found it m 60 per cent of 
his ca cs of duodenal ulcer 

I he niche is about the size of a pea 
although there is considerable variation in 
this respect Its most common location is 
on the leaser curvature border Even when 
the ulcer is on the anterior or posterior wall 
near the Ics er curvature, the niche may 
appeir as if projecting directly from the 
lesser curvature itself This may be e\ 
plained according to Eorasell, on the basis 
of a swelling of the mucous membrane in 
the region of the ulcer, so that the ordi 
nanly convex border of the bulb becomes 
flattened or actually concave This brings 
the It-scr curvature border into such close 
relation to the ulcer that the niche actually 
appears to project from that border even 
though the ulcer is some distance away 

As in the case of gastric ulcer, swelhno 
of the mucosal folds plays an important 
role in the elaboration of the roentgen 
phenomena directly associated with the 
niche I he following are the important 
findings which result from the swelling of 
the duodenal mucosa at the site of the 
niche (I) Owing to a heaping up of the 
mucosa at the margin of the ulcer, even a 
superficial lesion may show increased 
depth in the roentgenogram (2) The dis 
placement of the barium by the swollen 
folds, of mucosa surrounding the ulcer 
sometimes produces a translucent halo 
about the niche (3) A radiating converg 
ence of the mucosal folds may sometimes 
be shown as in the case of the niche of 
gastric ulcer 

In order to demonstrate these various 
phenomena, a thin layer of barium suspen 
Sion is essential, with special effort to bring 
into clear relief the appearance of the 
duodenal mucosa In this wav not only will 
the niche which projects from the lesser 
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ring In a borderline case differential diag- 
nosis may be very difficult or impossible 
The evidence of a niche may then be of 
paramount importance for exact localiza- 
tion 

As a result of the close approximation 
of the defect of the greater curvature to the 
retracted lesser curvature border, an area 
of stenosis is produced in this region This 
may in the early stages be due entirely 
to functional changes, such as contraction 
of the muscular fibers and swelling of the 
mucosal folds In later forms this stenosis 
IS exaggerated and made permanent because 
of cicatrization There are two important 
results which follow because of the obstruc- 
tion produced thereby (1) ultimate en- 
largement of the stomach itself, (2) the 
production of prestenotic pseudodiverticula 
in the region between the base of the bulb 
and the narrowed zone, as described by 
Hart, This is produced in the following 
manner Gastric peristalsis carries its con- 
tents through the pyloric ring into the 
duodenum There the material meets with 
an obstruction to its onward flow at the 
stenosed area The proximal portion of the 
duodenal bulb therefore begins to dilate 
Eventually, if this process is continued over 
a sufficiently long period and the stenosis 
remains unyielding or even becomes pro- 
gressive, the dilatation may assume the 
appearance of an actual diverticulum of the 
pulsion variety This is most frequently 
noted at the junction of the base and 
greater curvature border of the duodenal 
bulb Such diverticular dilations may retain 
barium for a long time after the rest of the 
barium has left the stomach and the duode- 
num The diverticulum of the lesser curva- 
ture may in some cases be confused with 
the actual niche However, its characteristic 
location, its occasional ability to alter its 
contour and the absence of the mucosal 
phenomena seen in association with ulcei 
will all help in differentiating this finding 
from niche formation 
The classical picture of the duodenal de- 


formity of an ulcer may therefore include- 
(1) the niche, (2) the defect of the greater 
curvature opposite, (3) the retraction of the 
lesser curvature at the site of the niche, 
(4) the eccentric position of the pyloric 
ring, and (S) pseudodiverticula in that 
portion of the bulb proximal to the area of 
stenosis Not all these features can, of 
course, be shown in every case of ulcer A 
knowledge of the pathologic physiology 
underlying the formation of these various 
types of deformity, however, will aid con- 
siderably in an understanding of those 
factois which justify a diagnosis of ulcer, 
particularly w'hen the niche is absent At 
times, the deformit}' of the bulb may appear 
to follow no particular law'. The irregularity 
may be extieme yet it may still not be pos- 
sible to demonstrate in any clear-cut fash- 
ion the operation of the various factors 
which have been considered This may be 
due to the predominance of scar formation 
of an irregular character, to the presence of 
multiple ulcers w’lth atypical deformities, 
or to repeated insults by a succession of 
lesions over a long period of time, each one 
of w'hich may have left some telltale evi- 
dence of Its original presence 

While the niche of an ulcei is ordinarily 
associated with a deformity of duodena’ 
contour, such deformity is not present in 
every case The bulb, in exceptional cases, 
may have a peifectly normal outline and, 
W'hen completely filled with barium, may 
exhibit no evidence of disease It is under 
such circumstances that the demonstration 
of the niche becomes a matter of prime 
importance Detailed mucosal studies, with 
compression for the demonstration of the 
niche, then assume tlieir greatest signifi- 
cance in ordei to bring a posteriorly placed 
niche into clear relief On the other hand, 
when the deformity of bulbar contour be- 
comes ex’tremely marked, the bulb show's 
an extreme narrowing of the lumen, with 
a diminution in size, the “phthisis bulbi” 
of Freud 

A number of other signs of a suggestive 
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character have been described as secondarj 
aids in the diagnosis of ulcer of the lirst 
portion of the duodenum On the whole, 
however, these are of only minimal value 
as compared with those deformities already 
considered Thus Chaoul has described an 
elongation of the pjlonc canal due, m part, 
to contraction of the distal portion of the 
pjloric antrum and of the proximal portion 
of the duodenal bulb As evidence of a func 
tional nature, it ma> show no permanence 
in the various films or on repeated examina 
tion Certamlj m the absence of changes of 
a more direct character, the diagnosis of 
ulcer would hardl> be based on such a find 
mg alone 

Still another roentgen finding, considered 
by some of the continental writers as sug 
gestive of duodenal ulcer, is the so called 
“Dauerbulbus’ or permanent filling of the 
bulb at a time when the stomach is empt> 
It IS possible that some of these ca«es 
were confused by some of the older writers 
with persistent retention within a pseudo 
diverticulum of the prestenotic variety 
Such saccular formations, particularly at 
the junction of the base and the greater 
curvature of the bulb, may be quite large, 
at times appearing to be about the size of 
a duodenal bulb It requires careful exami 
nation and an attempt to force the barium 
through the area of stenosis into the distal 
portion of the duodenal bulb in order to 
arrive at a definite differentiation It is 
quite possible, therefore, that delayed 
emptying of such a saccule may have been 
confused with an actual delay in the empty 
mg of a permanently filled bulb When the 
entire bulb itself remains filled this evi 
dence cannot be accepted as an indication 
of ulcer in the absence of other findings 
It may be an entirely functional phenome 
non and re examination may fail to show its 
recurrence 

Localized tenderness at the site of the 
duodenal bulb is by itself a sign of little 
value Combined with other evidence of 
deformity of the duodenum it may in some 


cases add further certainty to the original 
diagnosis 

Another suggestive evidence of disease of 
the duodenal bulb is diminution of mobil 
ity, as determined by manual palpation 
under fluoroscopic examination In the case 
of an ulcer that is adherent to adjacent 
Structures the duodenal bulb may be fixed 
in position However, only a slight degree 
of mobility of the duodenal bulb may be 
present even under normal conditions 
Aloreover, an examination of this character 
may be difficult when the individual is stout 
or when the position of the bulb is high 

Another secondarv evidence of some sug 
gestive value is the extreme rapidity in the 
passage of the barium through the duodenal 
bulb, so that complete filling is difficult 
and at times practically impossible Manual 
compression of the pyloric antrum in the 
direction of the duodenal bulb with the 
right hand of the examiner, while pressure 
IS everted igainst the second portion of 
the duodenum with the left hand, may aid 
in complete distention of the bulb and the 
recognition of the nature of its contour In 
some cases, the verv rapid transit of the 
barium through the bulb may arouse suspi 
cion as to the irritable nature of this region 
as the result of inflammatory disease So 
many other factors, such as the nature of 
the peristaltic activity of the stomach, the 
gaping of the pyloric ring and possibly the 
character of the gastric secretion may be 
involved, that definite conclusions based on 
the occurrence of this phenomenon cannot 
be made in the absence of confirmatory 
findings Moreover, what is apparently an 
exaggerated emptying of the duodenal bulb 
at the onset of the examination may eventu 
ally become more normal m the later stages 
Possibly some of these ca'ies may represent 
intermediate stages in the life history of the 
ulcer in the actual process of development 
from Its earliest incipiency in the ‘spastic 
process to its final transformation into the 
full blown lesion 

Reflex spasm in the stomach in the pres 
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ence of a duodenal ulcer may show itself 
in several ways ( 1 ) One ma}^, in rare cases, 
note an incisura of the greater curvature 
of the stomach ( 2 ) j\Iuch more frequently, 
tliere is spasm of the pyloric antrum ( 3 ) 
Spasm at the p3donc ring may take place, 
and actual h\’pertroph\' of the pyloric 
muscle may occur Such a finding plaj's a 
definite role m the eventual production of 
secondary gastric enlaigement, hyperperi- 
stalsis and all the later eventualities that 
arise from a progressive and uncompen- 
sated t3'pe of pyloric obstruction Finail3', 
a suggestive t3fpe of spastic manifestation 
in the stomach is to he found in the appear- 
ance of the mucosal folds These fre- 
quently appear unusually prominent and 
tortuous throughout the entire stomach 
from cardia to pylorus The appearance 
ma3' be suggestive of an actual chronic 
gastritis and yet be fundamentally an ex- 
pression of reflex irritation In the absence 
of definite evidence of organic gastric dis- 
ease, such an appearance of the mucosal 
relief ma3'' be highl3' suggestive of tlie pres- 
ence of a duodenal ulcer In some cases, 
evidence of an actual gastritis may be pres- 
ent in association with duodenal ulcer, as 
previously described 

Within the duodenal bulb itself there 
may be increased prominence of the mu- 
cosal folds m the presence of a duodenal 
ulcer as an expression of functional irrita- 
bility or of an actual duodenitis (Puhl, 
Konjetzny) In the absence of niche forma- 
tion or an3'^ other of the more characteristic 
deformities of bulbar contour, such unusual 
prominence of the duodenal relief picture 
may in some cases justif3'^ the diagnosis of 
duodenitis without the presence of an 
actual ulcer Just as care must be taken in 
the evaluation of the roentgen appearance 
of the gastric folds as evidence of chronic 
gastritis, so considerable circumspection 
must also be employed in the interpretation 
of an organic inflammatory duodenitis In 
the case of the duodenal bulb, however, the 
salutary check of the gastroscopist is unfor- 
tunately lacking 


Other Causes of Deformity of the 
Duodenal Bulb. While the most common 
cause of a defect of the duodenal bulb is the 
presence of an ulcer, such defects may, in 
rare instances, be of e\-trinsic origin .At 
times, a smooth indentation ma3' be noted 
near the apex of the duodenal bulb under 
normal conditions, due to the pressure of the 
common duct on its way to the papilla of 
Vater Also, a smooth concavit3' of the 
greater curvature border of the bulb may be 
due to the pressure of a normal gallbladder 
Such evidence of pressure is exaggerated 
when the gallbladder is enlarged because of 
disease or is the site of malignant degenera- 
tion In addition to pressure defects, 
duodenal deformit3’^ maN' arise as a reflex 
phenomenon due to gallbladder pathology 

Other deformities of the duodenal bulb 
are produced by the presence of intrinsic 
masses Among these are papillomas and 
polyps As previously described, polyps 
originating on the gastric side may appear 
as defects witliin tlie duodenal bulb because 
of the fact that they have been intussus- 
cepted tlirough the pyloric ring as a result 
of gastric peristalsis Deformities of the 
duodenal bulb due to primar3' cancer in this 
region have been described, but these must 
at best be exceedingl3' rare and for all 
practical purposes the3f can be excluded 
from differential diagnosis A carcinoma 
of the pancreas mav break through into the 
duodenal bulb and produce a deformity in 
this region 

It IS because there occasionalh’^ ma3' be 
other causes for the production of a de- 
formit3’' of the duodenal bulb that it be- 
comes so important to demonstrate the 
actual niche of the ulcer itself as the ulti- 
mate diagnostic criterion 

Pyloric Obstruction Resulting from 
Duodenal Ulcer The gastric enlargement 
in postpyloric obstruction causes the stom- 
ach to extend to the right Also, ownng to 
the fixation of the duodenal bulb, the 
pyloric antrum extends beyond this region 
H3'perperistalsis may be one of the early 
phenomena and may compensate for pyloric 
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Pig 319 Niche of a duodenal ulcer, 
with shortening of the lesser curvature 
and jncisura of the greater curvature 



Fig 318 “Classical’ duodenal ulcer 
deformitj Note (1) The niche on the 
lesser curvature border (2) The short 
ening of the les«er curvature to either 
side of the niche (3) The smooth in 
cisura of the greater curvature opposite 
(4) The eccentric pjlortc rino 


obstruction, «o that no ser/ous impairment 
of motiIit> IS noted Such peristalsis mav, 
as m pjloric obstruction from other causes 
show itself characteristicall> in two wa>s 


(1) bv an increase in the number and depth 
of the vvaves and (2) b> the fact that 
thc«e waves start high up at the cardiac end 
of the stomach Pinallj, one may also note 
occasional evidence of antipenstalsis, of 
alternating periods of hjperperistalsis and 
complete cessation of gastric activit>, with 
the eventual development of a large, bag 
like atonic t>pe of stomach charactens 
iicall> half moon m appearance with re 



Frc 320 (A, Lejt) Niche within the duodenal bulb not visualized 

(B, Rtght) Same patient The niche was visible at this time with 

thin laj er method 
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tention at 24 and 4S hours and e\cn longer 

In late stages of obstruction it may be 
impossible to demonstrate any portion of 
the duodenal bulb The stomach, considcr- 
abl\ enlarged, \\ill, ho\\e\cr, exhibit no 
evidence of intrinsic disease Ibis will aid 
in placing the obstructne lesion at or 
beyond the pyloric rinii Tn some ca«cs, how- 
e\er, a correct anatomic loc.ihVation of the 
cause of the obstruction may be impo'Sible 
Ail that may then be justified on the basis 
of the objectue roentgen e\idciicc is the 
diagnosis of pjlonc nb^tniciion of or".ii]ic 
origin 

It must be remembered, howc\er, that 
here also spasm and edema ma\ be con- 
tributory factors in addition to actual scar 
formation in the production of obstruction 
at the p\loric ring Onij a therapeutic test 
with a course of medical management will 
lead to a determination as to the predomi- 
nance of these \anous factors Even in ca'^cc 
with a surprising degree of obstruction and 
24- and e\en 4S-hour retention, cvimination 
after medical treatment may show a return 
to a normal si/e and normal emptj ing of the 
stomach Obvioush, spasm and edema at 
the pjloric ring are the important elements 
in such cases of obstruction 

Illuftrativc Cases \ classical" deform- 
ity of the duodenal bulb produced b\ an 
ulcer is illustrated b\ the following case 

C H. male aged 49 'J he patient ga\c a 
history of recurring episodes of epigastric pain 
of 5 months’ duration The pain was worce 
about 2 hours after c.iting and was eased In 
food and antacids It became progres^neh 
more intense, at times radiating into the right 
lower quadrant and the back He lost 10 
pounds in the preceding month 

Physical examination was essentialh nega- 
tive, except for tenderness in the epigastrium 
and the right lower quadrant 

Roentgenographic examination (Fig 31S) 
revealed an ulcer deformity of the duodenal 
bulb exhibiting the following features (1) a 
niche on the lesser curvature border of the 
bulb, (2) shortening of the lesser cur\ature 
to either side of the niche, (3) a smooth 
mdraw’ing of the greater curvature opposite 


the niche, (4) ecccntnciU of the p\loric ring, 
favoring the shortened lesccr curv.iltire border 

Operation re\ealcd an ulcer on the anterior 
surface of the first portion of the duodenum 
just distal to tliL pjlorus subtotal gastrcc- 
tonn w.is done 

Macroscopic examination ‘ 'I he gastric mu- 
to-a IS essentialh normal Just distal to the 
pjlorus IS .1 shallow uker surrounded In a 
f.iirly thick nm of fibrous tissue ’’ 

Pathologic di.ignosis Chronic ulcer of the 
duodenum 

1 he significant features entering into the 
(}cfnrmil\ produced In a flaodena} ulcer are 
lilustr.ited further In the following case 

C T, male, aged 37 'Ihe patient ga\e a 
3-\ear history initiated In an acute per- 
foiation of an ulcer without preceding symp- 
toms After operative closure of the perfora- 
tion, he remained well for about 2kS years 
when he again had a perforated ulcer which 
was sutured One month later epigastric pain 
recurred Physical examination was essentiall) 
ncgainc except for the scars of the pretious 
surgical procedures 

Operation rescaled an ulcer on the anterior 
wall of the first portion of the duodenum A 
partial gastrectomy was done 

Roentgen examination (big 31'^) renealeda 
cone-shaped niche on the anterior wall near 
the lesser curxaturc border of the duodenal 
bulb There was shortening of the lesser cuna- 
turc border in tins region and an incistirn of 
the greater ciirxaturc opposite It is note- 
worlliy that in spite of two former acute per- 
forations. the patient again had a recurrence 
of duodenal ulcer with a niche 

The most reliable criterion in the diag- 
nosis of duodenal ulcer is of course, as has 
been stressed in the text, the demonstration 
of the niche the roentgen counterpart of 
the ulcer itself Such \1suah7ation of the 
niche may be of prime diagnostic impor- 
tance when the bulb itself exhibits no clear 
ex idence of deformity This is illustrated 
in Figures 320 .\ and B (P C . aged 24) 
Figure 320 A shows the duodenal bulb com- 
pletely' filled with barium There is cer- 
tainlx no e\ idence of any niche I) ith a thin 
layer of barium, howexer. a large, centrally 
located niclie is clearly visible The niche 




Fig 321 {Left) Niche of t duodenal ulcer Note the halo surrounding the niche, 
apparentb the result of the protrusion of the swollen wall surrounding the ulcer 
Fig 322 {Right) Large niche of a duodenal ulcer 



Fig 323 Note the niche partly surrounded bj a halo within 
the confines of the duodenal bulb The contour of the bulb itself 
IS essentially intact 






Fig 324 Niche of duodenal ulcer When the bulb was 
completely distended with barium, the niche was not vis- 
ible, and the contour of the bulb was normal 


Fig 325 Niche of duodenal ulcer When the bulb was 
filled with barium, the niche was not visible, although the 
contour was irregular By means of graded compression, 
the niche was brought clearly within the field of vision and 
fixed in the roentgenogram b}^ means of spot-film technic 
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I IG 320 (-V, Left) Duodenal 
uker No e'idence of the niche at 
thi5 time (B, \\ ith grided 

compre'ision of the duodenal bulb 
and spot him technic the niche is 
brought into clear relief 


Itself IS surrounded bj a halo, apparently 
due to the swollen mucosa surrounding the 
«*cer (Fig 320 B) 

The halo about a niche, due to edema of 
the surrounding tvall, is pirticuhrly well 
"hown in Figure 321 Note ako the deform 
itj of both the lesser and the greater curva 
ture borders 

Although the niche of a duodenal ulcer is 
Usually smaller than that of n gastric ulcer 
■I may nevertheless assume considerable 
Size as may be noted m Figure 322 The 
«)ntour of the bulb itself is deformed 
The value of the thin laver method m the 
emonstration of a niche which would 
^fwise escape detection is illustrated b> 
technic 

1 graded compression is of considerable 
a>ue m thinning out the binum sufficiently 
ring the niche clearlv into the field of 
vision 


fil '^ue of graded compression and *5pot 
IS !\)T ?t^ demonstration of a niche 
bv the ca^i of G N 
historv a typical ulcer 

> \ ith the usual contour study of the 


stomach and the duodenum (Fig 326 A) 
there IS no evidence of any niche There is 
a slight <ltfornnt> of the lesser curvature 
border of the duodenal bulb When the ev 
aminition of the duodennl bulb was made 
by means of graded compression and spot 
film technic the niche of the ulcer crater 
was rpidily demonstrable (Fig 326 B) 

Not only is exploration of the confines of 
the duodenal bulb important in order to 
demonstrate the niche which mav otherwise 
be ob'seured examination through everv 
angle of obliquitv mav also aid in the sue 
cessful visualization of a niche which might 
escape detection 

J G, male, aged 40 The patient gave a 
classic duodenal ulcer history over a period of 
7 years During the preceding 3 months the 
pain had become continuous He had lost 15 
pounds and the stools were positive for blood 
Surgical intervention was therefore decided 
upon 

At operation a hrm indurated duodenal 
ulcer wdb found about 2 cm distal to the 
pylorus which extended posteriorly so as to 
become attached to the pancreas There was a 
considerable amount of moderately edematous 
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Fig 327 {A, Left) Duodenal ulcer the niche is not visible {B, Right) Same patient 
Examination in right oblique position shows the mclie at the border of the lesser 
cur\*ature 


scar tissue surrounding the ulcei There were 
a few fine adhesions to tlie fundus of the gall- 
bladder A partial gastrectomy vas done 

Roentgen examination (Fig 327 A) when 
the duodenal bulb was filled with barium and 
viewed at an angle of 90 degrees showed no 
definite eiddence of abnormality '\^^len the 
patient was examined in the first, or right 
oblique, position the niche was clearly visible 
(Fig. 327 B) 

In addition to the diagnostic significance 
of tlie niclie as the major ciiterion in the 
diagnosis of duodenal ulcer in many cases 
it is possible to determine the exact ana- 
tomic location of the ulcer from the position 
of tlie niche If the ulcer is on the posterior 
wall of tlie duodenal bulb then examination 
in tlie light oblique position will show the 
mclie as projecting from the gi eater curva- 
ture border of the bulb If tlie ulcer is on tlie 
anterior wall of the duodenal bulb then this 
same maneuver (examination in the right 
oblique position) will project the niche from 
the lesser cun ature border of tlie bulb This 
is illustrated bx the following case 

E ]M , male aged 52 The patient gave a 
20-year history of recurring episodes of indi- 
gestion relieved b\ tlie ingestion of milk or 
antaads Shortly before hospitalization his 


siTiiptoms became worse, and he had a tarry 
stool Physical examination revealed a pale 
white male .Abdominal examination was es- 
sentially negatne, except for slightly increased 
resistance in the right upper quadrant and 
mild epigastric tenderness 

Radiographic examination (Fig 32S A and 
B) in tlie right oblique position sliow*ed a 
deformity of tlie duodenal bulb In addition 
a niche w as noted originating from the greater 
curvature side of tlie duodenal bulb Because 
of the fact tliat tlie niche projected in tins 
manner it was stated tliat the ulcer crater 
responsible for Uie niche w as on the posterior 
wall 

At operation “An ulcei was seen in\ ohnng 
tile first inch of tlie duodenum just distal 
to tlie pyloric vein tlie ulcer mass penetrated 
posteriorly into tlie substance of the pancreas '' 

^Macroscopic examination revealed “ a 
3-nini ulcer crater on the posterior wall and 
on tlie duodenal side of the pylorus The base 
of this ulcer is hard and sclerotic, but no defi- 
nite blood \ essel can be detected ” 

Patliologic diagnosis Chronic ulcer of the 
duodenum 

In tins case, tlierefore, tlie fact that the 
mclie projected from the greater curvature 
bordei of the duodenal bulb when examined 
in tlie right oblique position made it possible 
not only to make a diagnosis of duodenal 
ulcer but also to localize it accuratel}’' to the 
posterior wall In tlie event that direct inspec- 
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328 \ and B Lktr on the po> 
tenor wall oi the duodenal bulb Exnm 
jnation m the right oblique position 
//l to the deformits 

0 the duodenal bulb there is a persistent 
*cne projecting front the greater cur\a 
ure border This made it possible to 
e that the ulcer crater v.as on the 
posterior wall of the duodenum 



I iG 329 V and B Ulcer on the an 
lenw wall of the duodenal bulb Exam 
iintion in the right oblique position 
Note that the niche la projected from the 
curs tlure of the duodenal bulb 
(B Bottom) In V (To{>) the niche s\as 
not sisualized because of lack of sufn 
cicnt distention of the bulb with barium 
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tion and palpation of the bulb at the time of 
operation does not disclose the duodenal ulcer, 
then the roentgen recognition of its location 
will put the surgeon on guard, so tliat if neces- 
sarj’ he may incise the anterior wall and 
directly inspect the posterior area 

The very re\erse situation existed in the 
following case: 

E V., male, aged 54 This is the same pa- 
tient a descnption of whose case maj”^ be 
found on page 169 Figure 112 as an example 
of an ulcer of the esophagus Examination 
also revealed an ulcer of the first portion of 
the duodenum (Fig, 329 A and B taken in 
tlie right oblique position). Note that in addi- 
tion to the deformity of tlie duodenum, the 
niche extends from the lesser curvature border 
of the duodenal bulb Based on this finding 
the ulcer crater was localized to tlie anterior 
wall The location of the ulcer was fully con- 
firmed at operation when a subtotal gastrec- 
tomy was done 

This case is also of interest in that in 
Figure 329 A the niche is not seen clearh’, 
although it is definitely demonstrable in 
Figure 329 B, This is due to tlie fact that 
in Figure 329 A. the bulb nas not suffi- 
cienth' distended witli barium at tlie mo- 
ment when the roentgenographic exposure 
was made Therefore although a niche maj* 
actually be obscured when the bulb is com- 


Fig 331 Note tlie niclie correspond- 
ing to the ulcer at about the junction of 
the first and the second portions of the 
duodenum 


pleteh* filled as has been illustrated pre- 
vioush', It IS also possible for a niche to 
escape recognition unless the bulb is actually 
distended witli barium Contour studies as 
well as investigation of the mucosal “relief” 
must supplement each otlier if ne are to 
obtain a maximum degree of efficiency in 
Uie demonstration of Oie actual nidie 

The anatomic location of an ulcer of the 
duodenal bulb may also be predicted, if the 
mclie IS unusually laige This is illustrated 
bj' tlie following case. 

A W , female, aged 53 The patient gai e 
an S-j'ear historic of recurrent episodes of epi- 
gastric pain usualh about hours after 
meals She vomited blood on several occasions 
During the preceding 2 montlis tlie epigastric 
pain was most marked at night 

Physical examination of the abdomen Mas 
essentially negative 

Roentgenographic examination revealed an 
unusuallj' large niche, occupjung the region 
of the duodenal bulb (Fig 330) Because of 
tlie large size of the niche it was assumed that 
the ulcer was on the posterior vail Ulcers 
on the anterior wall practically never reach 
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Fig 332 Ulcer niche at the junction 
of the first and the second portions of 
the duodenum In addition to the niche 
note the constriction of the lumen at 
that site 


such size Any CTaggeration particularly m 
their depth lead to perforation On the 
posterior wall of the duodenal bulb, hone\er, 
the spread of the lesion is prevented from 
perforation by adhesions which fix it to neigh 
boring structures 

•\t operation a large ulcer was found on the 
posterior wall of the duodenal bulb A subtotal 
gastrectomy was done 

The localization of an ulcer at the distal 
fnd of the duodenal bulb is also made pos 
sible by the demonstration of the niche 


J male aged 44 The patient gave a 
J ear history which was characterized by one 
^isode of massive gastro intestinal hemor 
age at the onset and a •umilar recurrence 
Several months before his last 
hospital be complained of 
^ radiating to the lumbar spine 

twn that he was admitted he had 

in ‘'tools He had gained 50 pounds 

fte p, teed, ng 2>4 J ears 

examination of the abdomen was 

«seima\ly negative 

examination (Fig 331) 
the niche at about 

andX of duodenal bulb 
the mari-«j P°^hon of the duodenum Note 
Q constriction of the lumen at the 



Fig 333 Translucent area within de 
formed bulb, due to ulcer with a throm 
bosed blood vessel at its base 


site of the niche The presence of the ulce*- 
was confirmed by surgical intervention at 
which time a subtotal gastric resection was 
done 

Another example of the niche of a duo 
denal ulcer occurring at the junction of the 
bulb with the second portion of the duo 
denum is illustrated by the following ca'se 

E N aged 34 Six years previouslv the 
patient experienced severe substemal pain 
This was relieved by eating and by the inges 
tion of bicarbonate of soda He had periodic 
recurrences until finally an episode of pain 
and vomiting of blood brought him to the 
hospital He responded to medical manage 
ment only to have a recurrence a few months 
later of pain in the epigastrium radiating to 
the left chest and back He vomited dailv No 
blood was present in the vomitus at this time 
There vvas no history of tarrv stools The pain 
finally became so severe that he again ■sought 
hospitalization 

Physical examination was essentiallv negi 

live 

Operation revealed the following There 
was a thickened cicatrized ulcer of the duo 
denum The ulcer area was examined through 
a rent m the transverse mesocolon and it was 
shown to involve the posterior surface of the 
duodenum as well as the anterior 

Roentgenographic examination (Fig 332) 
revealed a niche at the distal portion of the 
duodenal bulb near its junction with the sec 
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ond portion of the duodenum There was con- 
siderable narrowing of the duodenum at this 
site The niche extended beyond the inner 
border of this narrowed region The stomach 
itself was normal There was a 6-hour gastric 
residue of about ti\o fifths of the barium 

This case again demonstrates two salient 
roentgen findings in ulcer at the junction 
of the first and the second portions of tlie 
duodenum, namel}'^, the niche and the con- 
stricted area of the duodenum at the site of 
the niche 

As a rule, the crater of an ulcer is fairly 
homogeneously filled with barium A cen- 
tral zone of translucencj^ maj'^ be noted, 
however, in the event tliat the ciater is 
occupied b}’’ a mass such as a blood clot or 
a rigid blood vessel This is illustrated by 
the following case: 

P S , male, aged 60 The patient gave a 2- 
year ulcer historjf associated with secondary 
anemia due to blood loss At the time of his 
last admission to the hospital, he had had 
severe bleeding Particularly because of the 
persistent blood loss and the severe anemia, 
surgical intervention was decided upon A 
subtotal gastrectomy was done and reported 
on as follows “There was an ulcer approxi- 
mately 1 5 cm in diameter situated on the 
antero-lateral aspect of the first portion of the 
duodenum A thrombosed vessel was seen 
in the base of the ulcer ” 

Roentgen examination (Fig 333) showed 
a marked deformitj'^ of both the lesser and 


the greater cun^ature borders of the duodenal 
bulb Within the confines of this deformity 
was a small, rounded translucent area, which 
was interpreted as representing the crater 
surrounded by a rim of barium The failure to 
visualize the central area was considered to 
be due either to a blood clot or a rigid blood 
vessel As noted at operation, the center of 
the ulcer was occupied by a thrombosed blood 
vessel This condition explained the central 
translucency in the niche 

The mechanism involved in the produc- 
tion of a central translucent zone within 
the niche of a duodenal ulcer is illustrated 
by the findings at autopsy m a patient who 
died of massive hemorrhage At autopsy, 
there was a large ulcer of the duodenal bulb 
and within it the rigid blood vessel from 
which the uncontrolled bleeding had oc- 
curred A barium suspension was injected 
into the blood vessel leading into the ulcer 
and the surface was coated with a thin layer 
of barium (Fig 334) Note the centially 
located density within the ulcer due to the 
barium-filled blood vessel The degree of 
central translucency within a niche would 
then var}’^ with the relative size of the blood 
vessel as compared with the total size of the 
crater 

A duodenal niche associated with radi- 
ating mucosal folds of the duodenum is 
illustrated by Figure 335 

An important deformity developing in the 



Fig 334 Illustrating the relation of the blood vessel to an ulcer 
by inj'ection of barium suspension mto the blood vessel 
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tio 335 Niche of duodenal ulcer, shosMng radi 
ating mucosal folds 

progress of a duodenal ulcer u that of the 
prestenotic dnerticulum This is illustrated 
b> the follussing case 

F D , male, aged 30 Fourteen \ear> pre 
'lously this patient had deteloped vague ab 
dominal pam At that time he had had a hem 
orrhage, vvith vomiting of bright red blood and 
the passing of blood in the stools He made a 
good clinical recovery and v\as well until a 
>ears later when be had another hemorrhage 
A third hemorrhage occurred 1 '/i j ears before 
hts admission to the hospital in addition be 
had had recurring episodes of abdominal pain 
relieved by food His last recurrence had been 
o weeks prior to his admission It was similar 
^ the pain he had had with previous atticks 
■there was no hemorrhage at this time 

examination was essentially negative ex 
tor slight tenderness m the epigastrium 
The report at operation There was an 
lost beyond the pyloric ring associated 
ith a false di\erticulum There was a marked 
pancreatitis and marked edema between the 
uodenum and the head of the pancreas A 
ubtotal gastrectomy was done ” 

Koentgen examination (Fig 336) revealed 
deformity of the duodenal bulb 
,v ^ centrally located niche In addition 
® ^ very large pouch formed by the 

iVib portion of the greater curvature and 
3se of the bulb Both the ulcer and this 



IiG 337 Prestenotic diverticu 
lum (indicated bv black arrow) 
secondary to duodenal ulcer The 
niche of the duodenal ulcer is m 
dicated by the white arrow 

pouchlike prestenotic diverticulum were 
found at operation as described Note that the 
incisura of the greater curvature at its mid 
portion has caused a marked degree of ob 
struction m this region As a result of this 
obstruction there has been a gradual dilatation 
of the duodenum proximal to this region by 
the chyme which after entering from the 
stomach was unable to pass readily through 
the zone of obstruction In this way the 
pseudodiverticulum or prestenotic diverticu 
lum seen in the roentgenogram gradually de 
V eloped 
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Fig 33S Niche of a duodenal ulcer 
associated mtli two prestenotic diver- 
ticula The niche is centrallj' located 
The diverticula are to either side 


Anotlier excellent example of a prestenotic 
diverticulum is to be noted in Figure 337 
The large cone-shaped niche is centrally 
located A mucosal fold radiates from it 
both proximal!}^ and distall}' At the junc- 
tion of tlie greater curvature border and the 
base of the bulb is a comparatively large 
diverticulum, w'hich is prestenotic in origin, 
developing as a secondary manifestation 
proximal to the obstruction produced by 
the ulcer 

Figure 338 shows the niche of a duodenal 
ulcer in association ivith two prestenotic 
diverticula at the junction of the base with 
botli the medial and lateral borders 

S S , male, aged 45 The patient gave an 
18-year history of recurring attacks of epigas- 
tric pain relieved by food, usually coming on 
in the spring of the year He vomited coffee- 
grounds material at times, and the stools w’ere 
black 

Physical examination of the abdomen was 
essentially negative Operation revealed a 
large ulcer in the first portion of the duo- 
denum which had eroded through to the head 
of the pancreas and was adherent to this re- 
gion. A partial gastrectomy was done 

Roentgen examination (Fig 338) showed 



Fig 339 Duodenal ulcer Narrowing 
of the duodenal bulb at the site of the 
ulcer Note the gaping pyloric ring 


a marked deformity of both the lesser and the 
greater curvature borders of the duodenal 
bulb Centrally located and just distal to the 
pyloric ring, was a large niche representing the 
actual ulcer There was a saccular collection 
of barium to either side of the bulb, at the 
junction of the base with the greater and the 
lesser curvature borders These two areas 
represented prestenotic diverticula secondary 
to the more distally placed ulcer 

The same factor that is responsible for 
the development of prestenotic diverticula, 
namely narrowung of the duodenal bulb at 
the site of the ulcer, also may be the cause 
of a gaping pyloric ring 

Enlargement of the stomach and abnor- 
mal gastric retention may then be second- 
ary to the constriction wuthin the duodenum 
itself The fact that the pyloric ring is wnde 
open show's that the real offender must be 
sought in the more distally placed con- 
stricted area of the bulb This is illustrated 
by tlie follow'ing case 

A S , male, aged 58 The patient gave a 
S-year history of recurrent attacks of hunger 
pain He responded well at first to medical 
treatment Finally the pain became intract- 
able and he vomited brownish-colored fluid A 
subtotal gastrectomy was done for duodenal 
ulcer 

Roentgen examination (Fig 339) show'ed 
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a deforroitj of the duodenal bulb There wa* 
a large niche near the lesser cur\'ature border 
and a defect of the greater curvature opposite 
therebj conitnctuig tht> portion of the bulb 
The p}lonc rmg was unuaualh wide and 
eccentncallN placed At 6 hours there was a 


gastnc residue of about one third of the bar- 
ium Deh\ m the emp ving ot the s ontach 
was ob\iou_I\ cot due to anv abno'inaLt\ of 
the pjlonc opening but could be mo’e ration- 
allv explained on the ba_is of the coru nutios 
within the bulb itseli 



Fig 340 tnusualK promireol ga-tric muco al told? m a patient 
with duodenal ulcer 



jy^L^ *A Lejt) Apparenth normal duixknil bulb (B 

Same patient Twj niche are demon trable in the partl\ 
filled bulb 
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Fig 342 Gastric enlargement secondary 
to duodenal ulcer 


Figure 340 slio \\5 tJie presence of .ibnor- 
mally prominent gastric mucosal folds in a 
case of duodenal ulcer Such an appearance 
ma} be of functional origin, due to edema 
and swelling of the mucosa secondary to 
the presence of duodenal ulcer Ho\\c\er, a 
marked degree of prominence in the mu- 
cosal folds ma) also be the c\prcssion of an 
actual chronic gastritis 

The following is an example of multiple 
ulcers of the duodenal bulb 

J D , male, aged 24 This patient com- 
plained of an acute episode of epigastric pain, 
which “doubled him up ” accompanied b\ 
nausea and the xomiting of a large quantity 
of coffee-grounds material Pin sic.il examina- 
tion revealed abdominal rigiditx and rebound 
tenderness in the right upper quadrant 

At operation, a large, indurated ulcer w.as 
found on the anterior surface of the first por- 
tion of the duodenum which w.as plastered 
against the under side of the right lobe of the 
liver. It was believed that this ulcer might 
have perforated against the liver but there 
was no evidence that the ulcer had perforated 
into the peritoneal cavitj’ ^^’^hen the lesser sac 
was opened, an area of thickening about the 
size of the end of the thumb was felt in the 
duodenum, which could not be separated from 
the head of the pancreas 


Roentgen examination showed that when 
the duodenal bulb was completely distended 
with barium, there w.as no evidence of any 
niche formation (I ig 311 \) The contour of 
tlie duodenal bulb was essentially norm.il 
\\hen the bulb w.as only partially filled (Fig 
34] 11). two l.irge niches were demonstrahre 
within It. one .ipparcntly corresponded to the 
perforated duodenal ulcer of the anterior wall 
and the other represented an ulcer on the 
poctcrior wall .ittached to the head of the 
p.incre.is 

Occ.isionalK . multiple niche formation, 
in>tcnd of being \isuali7cd “cn face,” as in 
Figure 341 11 m.n be readih demonstrable 
bv their projection from the lesser and 
greater curvatures of the bulb. 

An important complication of duodenal 
ulcer is obstruction with secondarj gastric 
enlargement and abnorni.il g.astric reten- 
tion This is illu'^tr.ited in the next case 

K. S . female, aged 45 This patient had 
been complaining of pain in the right lower 
quadrant (wor'^c at night) during the pre- 
ceding S ve.irs I'lve 3 ears previoush she had 
had an appendcctonu She had occasional 
vomiting, which on one occasion was brownish- 
red Phv’.'ical examination w.ts csscntmlly 
negative 

'J he report at operation w.as ‘ There was an 
old duodenal ulcer with practicall 3 ' a complete 
stenosis at the pvlorus \ g.astro-enterostomv 
w.as done 

Roentgen c-x.amination (Fig 342) showed 
the stomach to be increased in size, extending 
well over to the right There was c.xaggerated 
peristaltic activit}' of both the greater and the 
lesser curvatures The contour of the stomach 
was intact Onlv' a small amount of barium 
was present in the duodenal bulb, which ap- 
peared to be m.arkcdlv’ constricted At 6 
hours there was a gastric residue of one-half 
of the barium 

The diagnosis was duodenal ulcer, with 
obstruction and marked secondarv' gastric en- 
largement The gastric enlargement, the ex- 
aggerated peristalsis and the abnormal gastric 
retention are all secondarv' to the postpv’loric 
(duodenal) ulcer 

Pv'loric obstruction secondarv to ulcer 
m.av' be the result of actual unvielding scar 
tissue, or it niav be due to edema, inflam- 
mation and spasm , or the cause m.av' be 
the result of the plav" of all these factors 
combined That otlier factors besides scar- 
tissue production do operate in produang 
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pylonc obstruction is illustrated b> the ne-ct 
case 

\ S , female aged 24 The ongiml exami 
nation of the stomach m this CT=e (h‘=clo‘;cd it 
to be of markedly increased size (Fig 343 \) 
The duodenal bulb could not be clcarlj 
\isualized becau«e of the difficulty of forcing 
barium into this region There ms a gastric 
residue 24 hours after the administration of 
the barium 

Roentgen eramination 5 months later 
showed the stomach to be of normal size (Fig 
343 B) Not onh was there no retention of 
barium in the stomach at 24 hours, but there 
was none at 6 houri In this examination 
barium escaped from the pxlorus readily The 
duodenal bulb was clearly Msualized and e\ 
hibited a deformitx characteristic of ulcer in 
this region Since all eiidence of pyloric ob 
struction had disappeared, factors of an 
evanescent nature, such as edema mflamma 
lion and spasm must ha\ c plav cd an important 
role in the production of the findings in the 
original CTamination 

DUODFNAL ULCFR BENOND 
THF BILB 

Duodenal ulcer beyond the bulb itself is 
'luite rare When it docs occur, it involves 


the second portion of the duodenum Roent 
genologically, involvement of the second 
portion of the duodenum by an ulcer is 
recognizable (1) by the presence of a 
niche, similar in appearance to that of 
'i niche within the duodenal bulb itself 
and (2) by the presence of marked narrow 
in^ of the second portion of the duodenum 
m the region of the niche, with considerable 
alteration of the mucosal relief in the in 
\oKed area In addition, tenderness local 
izcd in the niche gives further support to 
the diagnosis Because of the unusual loca 
tion of the lesion, there a possibility of 
confubion with a duodenal diverticulum, the 
latter being a far more common occurrence 
anywhere in the duodenal curve beyond the 
bulb Itself 

Differentnl diagnosis will depend first on 
the presence of a narrow neck of sharply 
defined contour in the presence of a diver 
ticulum Normal strands of mucosa may be 
seen passing from the duodenum into the 
neck of the diverticulum In addition, the 
most common location of a diverticulum of 
the second portion of the duodenum is in 



Fig 343 (A Left) Marked gastnc enlargement secondarv to duodenal 
ulcer (B Right) Same patient 5 months later, showing the normal size 
of the stomach 
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the periampullary region A more detailed 
description of the appearance and behavior 
of duodenal diverticula will be found in a 
chapter devoted to that subject 

The niche of an ulcer of the second por- 
tion of the duodenum is most apt to occur 
just be 3 mnd the duodenal bulb It does not 
possess a neck, which is so characteristic 
a finding in diverticula, but pi ejects di- 
rectlj' from duodenal contour Of consider- 
able importance is Uie associated marked 
narrowing of the adjacent duodenum, with 
evidence of destruction of the normal mu- 
cosal markings, due to the inflammatorj^ 
process A historj' suggestive of a duodenal 
ulcer and perhaps of blood in the stool will 
lend additional suppoit to the diagnosis of 
a peptic ulcer of the second poition of tlie 
duodenum 

The combination of a niche with narrow- 
ing of tlie lumen as evidence of ulcer of tlie 
second portion of tlie duodenum has been 
corroborated in the contributions of Via,^" 
Wolke,^® Bignami^® and Garin and Bernay 

The only example tliat I can find in tlie 
literature of a peptic ulcer of the duodenum 
originating just below the papilla of Vater 


witli roentgen confirmation was reported by 
Kaiser Roentgenographically, a large sac- 
cular area was noted in the region of the 
papilla ^^hlch closeK simulated the appear- 
ance of a diverticulum However, the duo- 
denum between the bulb and this region was 
markedly narrowed, strong evidence of in- 
flammatory pathology The roentgen find- 
ings were corroborated both by surgery and 
autopsj’^ 

lUustrativc Case The followins; is an 
example of ulcer of the second portion of 
the duodenum 

jM jM , male, aged 52 This patient had 
suffered from indigestion at various inter\fals 
since childhood He complained of burning 
pain, often radiating to the middle of the 
back and relieved by eating and tlie taking of 
soda In addition, he had apparentl}' similar 
pain in the precordium, in the right and left 
shoulders and in the left arm and jaw, this 
occurred frequentlj' after exertion and was 
associated v ith palpitation of the heart There 
were periods of remission in die epigastric 
distress lasting for months Phj'sical examina- 
tion of the abdomen was negative except for 
slight tenderness in the epigastric region 

At operation the following report was made 
‘ On entering the peritoneal cavity there are 



Fig 344 Ulcer involving tlie second portion of the 
duodenum 
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Fig 345 Ulcer at the beginning of 
the second portion of the duodenum, 
characterized b\ the niche and the con 
striction of the lumen at that site 


adhesions of the omentum, duodenum and 
stomach nhich are easily separated and an 
ulcer IS easily demonstrated The ulcer e\ 
tends from the first portion of the duodenum 
down to the second portion of the duodenum 
and is adherent to the pancreas In vien of the 
several condition and the extent of 
the ulcer, it nas deemed wise to do only a 
posterior gastro enterostomj ” 

Roentgen examination (Fig 344) rexealed 
an area of marked narrowing just beyond the 
uodenal bulb Distal to this was a large well 
rounded niche occurring in the proximal re 
Rion of the second portion of the duodenum 
he roentgen diagnosis was ulcer involving 
e proximal area of the second portion of the 
duodenum 

^ surgicallj corroborated case of ulcer of 
t e second portion of the duodenum is that 
J L male, aged 20 

The patient gave a a \ear history of a 
urning sensation m the epigastrium more 
Pronounced at night about 3 to 4 hours after 
inf f'^nmg meal It was not relieved bj food 
f 1 the preceding 3 months he 

1 ed e\er\ daj He made no favorable 
V'n'oal response to an ulcer regimen Three 
stnni hospitalization he passed a t3rr> 

He lost 10 pounds in the preceding 



Fig 346 Niche of an ulcer of the second 
portion of the duodenum 


0 months Phvsical examination was essen 
tiallv negative 

Roentgenographic examination (Fig 345) 
showed a niche at the junction of the first and 
the second portions of the duodenum The 
lumen at this site was constricted Operation 
confirmed the roentgenographic findings The 
ulcer was on the anterior superior surface at 
the beginning of the second portion of the 
duodenum 

Another example of the niche of an ulcer 
of the second portion of the duodenum is 
illustrated b> Figure 346 Note also the 
constriction of the lumen of the second por 
lion of the duodenum in the region of the 
niche 

This patient (\\ C male aged 50) gave 
a classical historj of ulcer with intermittent 
episodes of epigastric distress food ease and 
night pain over a period of manj jears When 
examined during periods of remission of the 
svmptoms there was complete disappearance 
of the niche, onlv to recur with a return of 
clinical sj-mptoms It is also of interest in this 
case that over a period of vears the niche did 
not always occupv the same location This 
\anation in the location of the niche sug 
gested that the ulcer was not alwa>s the same 
one from which he had made a clinical re 
coverj previouslj 

•\ niche of the second portion of the 
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Fig 347 Ulcer deformity of the sec- 
ond portion of the duodenum Note the 
constriction of the lumen of the duo- 
denum just distal to the bulb and the 
niche extending from the inner border 

duodenum just distal to the bulb is also 
illustrated in the case of S C , male, aged 45 

The patient gave a IS-year history of re- 
curring attacks of epigastric pain which re- 
sponded to ulcer therapy On one occasion 
he had a tarry stool Physical examination 
except for marked obesity was negative 
Roentgenographic examination (Fig 347) 
shows a classical ulcer deformity of the sec- 
ond portion of the duodenum Just distal to 
the duodenal bulb is an area of marked nar- 
rowing with a niche extending from the inner 
border 

The characteristic roentgen features in 
the diagnosis of ulcer of the second portion 
of the duodenum are (1) evidence of the 
niche beyond the duodenal bulb itself , and 
(2) usually, as in the above cases, an area of 
marked narrowing of the second portion of 
the duodenum in the region of the ulcer 

COMBINED GASTRIC AND 
DUODENAL ULCER 

Kienbock-- reported one of the earliest 
examples of combined gastric and duodenal 
ulcer An hourglass constriction of the stom- 
ach noted on roentgen examination was not 
found at operation 


Roentgen evidence of combined gastric 
and duodenal ulcer has been found m our 
experience at Bellevue Hospital to occur 
approximately once in 1,500 examinations 
of the stomach and duodenum for upper 
abdominal distress As previously noted in 
the survey by Sturtevant and Shapiro of the 
autopsy material at Bellevue Hospital, in 
86 cases of open gastric ulcer there were 
4 in which an open duodenal ulcer was also 
found 

The following is an example of combined 
gastric and duodenal ulcer 

A B , male, aged 69 About 4 weeks before 
admission to the hospital the patient had a 
sudden attack oi sharp, cramplike pain in the 
epigastrium which radiated up the right side 
of the chest to the right shoulder and lasted 
several minutes From then on, the pain re- 
curred at almost any hour of the day or night 
He had had a similar episode the preceding 
year, which had lasted about 3 weeks He had 
lost 38 pounds 

Physical examination of the abdomen was 
essentially negative except for tenderness in 
both upper quadrants 

Operation revealed a gastric ulcer on the 
posterior wall of the stomach about 4 inches 
below the esophagus which had penetrated 
into the tail of the pancreas In addition, 
there was an ulcer on the anterior superior 
surface of the duodenum A total gastrectomy 
was done with esophagojejunal anastomosis 
Pathologic examination revealed no evidence 
of malignancy 

Roentgen examination (Fig 348) in the 
first, or right oblique, position showed a niche 
high up on the posterior wall near the lesser 
curvature, pars cardia The lesser curvature to 
either side of the niche was of comparatively 
smooth outline In addition, there was a de- 
formity of the first portion of the duodenum, 
with a niche at the lesser curvature border 
The preoperative diagnosis was combined 
gastric and duodenal ulcer It was my opinion 
that the gastric ulcer was benign, not only be- 
cause there was no evidence of associated 
malignant infiltration in the region of the 
ulcer but also because there was an associated 
duodenal ulcer A carcinomatous ulcer of the 
stomach is quite rare in the presence of a 
duodenal ulcer 

The following case of combined ulcer of 
the stomach and the duodenum was con- 
firmed by autopsy 
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J k , male aged S3 The patient’s illness 
was of V/2 >ears duration His mam com 
plaints were djspnea, orthopnea, occasional 
ankle edema and epigastric pain He had lost 
20 pounds in the preceding 6 months There 
was no historv of melena or hematemesis The 
epigastric pain radiated to his back and occa 
sionallv to his left shoulder and arm There 
was no definite relation to meals Sometimes 
the pain was relieved bj rest or antaads The 
clinical impression on phvsical examination 
was that the patient was in congestive heart 
failure There were rales at the bases of both 
lungs The ap x of the heart was m the fifth 
left inter'jpace almost m the anterior axillary 
line The liver was enlarged 3 fingers breadth 
below the right costal margin There was a 
3+ pitting edema of the ankles and severe 
anemia The blood pressure varied between 
220/130 and 190/108 Gastric anal>sis 
showed marked hjperaciditv 
Roentgenographic examination (Fig 349) 
repealed evidence of a niche of the lesser cur 



Fig 349 Combined gastric and duo 
denal ulcer confirmed at autops>, at 
which time a second duodenal ulcer was 
also found 
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vature of the stomach ^^hlch Mas considered 
to be due to a benign gastric ulcer In addi- 
tion the niche of a duodenal ulcer ivas also 
present The patients course Mas gradualh-^ 
doMTihill, his d}spnea became more marked 
and he died 

At autops\ the essential cause of death M'as 
‘arterial and arteriolar nephrosclerosis, Math 
h\pertroph\' and dilatation of the heart and 
chronic passive congestion of tlie lungs, the 
liver and the spleen ’ 

Examination of the stomach revealed the 
folloM'ing “Upon opening the stomacli it con- 
tains considerable gas and appro.ximatety SOO 
cc of dark-broM'n and black fluid The mu- 
cosa IS injected and the rugae are prominent 
There is a large punched-out ulceration on the 
lesser curvature approximateh’^ 6 cm proximal 
to the p} lorus This appears to extend through 
the musculature but not the serosa of tlie 
organ It measures 1 7 cm in diameter Upon 
opening die duodenum there are tM'o large 
ulcerations immediateh'^ distal to the pyloric 
ring one is of a tjpicalh^ punched-out ap- 
pearance, measuring 1 5 cm in diameter, and 
the other is someudiat triangular in shape M’lth 
approxamately the same diameter ’ 

Microscopic examination showed the lesions 
to be benign 

Note that although the gastric ulcei and 
one duodenal ulcer M’ere found on loentgen 
examination, the second duodenal ulcer M'as 
discovered only at autopsy 

A further example of combined gastric 
and duodenal ulcer is illustrated in Figure 
350 


PEPTIC ULCER IN INFANCY 
AND CHILDHOOD 

Peptic ulcer in infancy and childhood is 
a comparatively raie disease although, par- 
ticularly since tlie advent of more universal 
radiologic study of tlie alimentary tract in 
childhood, reports of cases are finding their 
M-a 3 ' into the literature in increasing num- 
bers Cruveilliier-3 described gastric ulcers 
in tliiee infants and included the dianungs 
Helniliolz-'* in 1909 stated that duodenal 
ulcer in infancy M’as more common than 
had been supposed and he included descrip- 
tions of S infants in xvliich the diagnosis 
ivas confirmed at autops)' He considered a 
thrombosis of the vessels of the duodenum 
as the diiect patliologic cause of the devel- 
opment of tlie lesion Shortly tlieieafter-" 
he included 7 additional cases of duodenal 
ulcer, a rare expeiience In view of this 
large number of cases, it seems unusual that 
he M’as able to find only 16 recorded cases of 
duodenal ulcer in children in a revieiv of 
the literatuie up to tliat time 
A suivey of the ivorld literatuie on peptic 
ulcei in children up to 1919 may be found 
m the thorough tieatise of the subject M’lit- 
teii by Thiele 

Stuitevant and Shapiio-" in their anal 3 'sis 
of the autops 3 '^ material at Bellevue Hos- 



Fig 350 Combined gastric and duodenal ulcer 
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pital bet\\een 1904 and 1922 found 5 ci^es 
of gastric ulcer m children under 9 ^e'lrs of 
age and 1 case of duodenal ulcer in that 
group 

Excellent reproductions of the pathologic 
appearance of peptic ulcer in infants arc 
to be found in the reports bj \i\on and 
Eraser, ^ Rogers, ** Guthrie’''* and I rank 
hn 31 

Foshee’' reproduced the roentt^cno^ram 
showing the niche of a gastric ulcer in a bo> 
of 13 confirmed by surgical interxention 
An unusually large number of ulcers in 
children was de'^cribcd b\ llignami'*'* lie 
reported 10 cases with excellent roentgen 
demonstrations of the lesion It is rather 
surprising that he found these 10 cases out 
of a total of 186 cases of duodenal ulcer in 
a period of 20 months, representing an in 
cidence of S per cent The ages of the 
children cited m his study xaned from 9 to 
IS years 

Fishers case (Iiaher’^) was of a male 
infant 8 months old \utops\ revealed 7 
independent ulcers of the duodenum MuUi 
pie ulcers of the duodenum were also found 
in an infant 4 months old in a child 3^ 
months old and m another 6 weeks old 
In two of the cases an ulcer had perforatcil, 
causing a localized peritonitis In one case 
ulcers occurred both proximal and distal to 
the papilla of Vater In the other 3 infants 
the ulcers were proximal to the papilla In 
none of the case^ was there an associateil 
gastric ulcer or any other disease The in 
fants were all boys 

It IS important to keep in mind the possi 
^ “ty of a pepti/- ulcer in infancy and child 
ood because in its symptomatology and 
complications the lesion behaves as in the 
^ u t It may be the cause of massive hem 
orr age and prompt surgical mterxention 
be successful (Plummer and Sfabms’ ) 
^cute perforation mav be recognized by air 
cr the diaphragm on roentgenographic 
/origination as m one of my cases of 
d'^odenal ulcer m a child 

remarkable complication of gastric 
cr in a newborn was described by Pern 



Fig 3al Duodenal ulcer in a child of 7 


Koent,,ciio„raphic examination following 
the administration of baniini bv mouth m 
this a week old male babv showed a gastro 
colic fistula Operation and later autopsy 
showed a chronic ulcer of the stomach which 
had perforated into the colon I have had 
one personal experience with a case of spon 
laneous gastrocolic fistula m an adult at 
Itcllcvue Hospital resulting from a primary 
gastric ulcer which had perforated into the 
colon ( There had been no prior surgical 
intervention ) 

With a recognition of the fact that peptic 
ulcer may be more common in infants and 
children than had hitherto been supposed 
roentgen examination has been resorted to 
more frequently As a result, there has been 
an increasing number of reports in the liter 
ature of gastric and duodenal ulcer m the 
very young 

llhistratwe Case The following is a case 
of duodenal ulcer in childhood 

E r , male, aged 7 The child s presenting 
symptoms at that time were vomiting at night 
after his evening meal and some difticulty in 
swallowing A few months later he developed 
abdominal cramps, occurring from 1 to 2 
hours after meals and relieved by food The 
pam finally became continuous day and night 
without any relief Roentgen examination at 
that time (Fig 351) showed a defonnity char 




460 Duodenal Ulcer 


actenstic of ulcer of the first portion of the 
duodenum The patient responded to medical 
management but was readmitted to the hos- 
pital from time to time because of recurrent 
attacks of pain The pain at times woke him 
from sleep at night On one occasion, he 
vomited a considerable amount of blood Also 
on one occasion, at the age of 11, he developed 
a sudden attack of very severe upper- 
abdominal pain 18 hours before his admission 
to the hospital By the time he reached the 
hospital the pain had somewhat subsided 

Physical examination showed right upper 
quadrant spasm and deep tenderness 

Roentgen examination at that time show'ed 
a collection of air between the liver and the 
neht diaphragm However, the acuteness of 
the attack appeared to be subsiding and no 
surgery was attempted The child made an 
uneventful recovery 

This, then, is the story of a child w’ho at 
the age of 7 had classic roentgenographic evi- 
dence of a duodenal ulcer as well as a t5TDical 
history He had had some abdominal discom- 
fort and vomiting 2 years before and it is pos- 
sible that roentgen examination at that time 
might have disclosed the lesion The child 
later had a hemorrhage and after that an 
episode of acute perforation, with air under 
the diaphragm, from which he recovered with- 
out surgical intervention About 1 year and 
9 months later the child again had a recur- 
rence of epigastric pain which subsided under 
medical management 


THE NICHE AS A CRITERION IN THE 

HEALING OF DUODENAL ULCER 

Not only is the niche the most reliable 
criterion w^e possess in the diagnosis of 
ulcer, but it may also serve as the best gauge 
of the effect of medical management Be- 
cause of the increased depth of the niche 
produced by the swollen mucosal folds, 
there may be, as in the case of gastric ulcer, 
a rapid diminution in size in the roent- 
genogram after the institution of treatment 
This IS due to the prompt diminution in 
the degree of edema and swelling in the 
wall itself 

One of the first evidences of the healing 
of an ulcer may be the gradual disappear- 
ance of the light zone surrounding a niche, 
due to a diminution m the elevation of the 


surrounding mucosa Also, following hem- 
orrhage, the elevated wall of mucosa may 
be considerably diminished, thereby de- 
creasing the depth of the niche to such a 
degree as to make it recognizable with diffi- 
culty in the roentgenogram 
The disappearance of the niche within 
a short time, therefore, does not necessarily 
mean that the ulcer itself has undergone 
complete healing There are other interest- 
ing features in connection with roentgen 
studies of the niche which may be noted in 
the course of treatment Following the orig- 
inal disappearance of the niche, there may 
later be a recurrence paralleling the return 
of manifestations of clinical activity Thus 
a life cycle in the history of the niche may 
be demonstrated Food, mucus or a blood 
clot may occlude the ulcer so that a niche 
cannot be seen, owing to the inability of 
barium to penetrate the lesion Owing to 
marked swelling of the mucosa surrounding 
the ulcer, the area of communication be- 
tween the duodenum and the ulcer itself 
may be so completely'^ closed off as to pre- 
vent Its radiologic visualization, even though 
the lesion is both clinically and patholog- 
ically m a state of activity Even when the 
niche itself is no longer visible, the radiation 
of the mucosal folds may remain as an evi- 
dence of its original presence 
When a careful technic is employ'cd, with 
examination by the thin-layer method, the 
disappearance of a niche of the duodenum 
coincidental with clinical amelioration of 
symptoms may be accepted as a reliable, 
although far from infallible criterion for 
the determination of the actual healing of 
the ulcer itself The value of such evidence 
of disappearance of the niche is consider- 
ably'^ enhanced if the niche remains per- 
sistently absent on repeated examinations 
over a comparatively long period of time 
The reason why' the duodenal niche is the 
only acceptable criterion in determining a 
successful therapeutic response is that the 
duodenal deformity' itself, other than the 
niche, may be uny'ielding in spite of retro- 
gressue changes in the actual ulcer itself 
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Such a deformity of contour when the pre 
dominating factor is the laying down of 
scar tissue may be permanent in nature and 
may remain with the patient indefinitely, 
JAe the deformity produced bv scar tissue 
elsewhere The deformitj ma> therefore be 
«ilent evidence of an ulcer that has long 
since healed and must not be considered as 
indicating that a clinically active ulcer is 
present \\Tien the original evidence of the 
presence of a duodenal ulcer consists only 
in the roentgen demonstration of irregular 
it> of contour, we have no reliable feature 
which we maj call into service to enable us 
to determine whether the ulcer has actually 
healed This is one of the reasons, among 
others, why a thorough and painstaking 
search of the duodenum should be made for 
the recognition of a niche, even though the 
irregularity of the bulb may be entirely 
sufficient from a purely diagnostic point of 
view 

As already stated, there may be a pucker 
ing of the muco«a, with coronal radiation 
of the folds, to mark the site of an ulcer of 
which the niche has disappeared in the 
healing process Another finding is that of a 
ngid lesser curvature border having the ap 
pearance of a straight line at the site of the 
original niche There ma> be no irregularitj 
w this contour m spite of the fact that this 
loss of roundness of contour is apparently 
due to a cicatrizing process In many re 
spects it IS similar to the short, rigid 
straight, abruptly terminated peristalsis 
ree area of the lesser curvature of the slom 
^0 , which may, in rare instances, mark the 
site of the niche of a gastric ulcer which 
2s disappeared in the healing process 
uother point of some importance is the 
"latter of whether a reappearance of s>mp 
oms IS necessarilj paralleled by the recur 
^ duodenal niche as originall> pres 
" he answer is that at times these two 
OSes ma> be independent of each other 
.vf a patient who showed a 

wh *^^* 1 !^^*^^**^ "tche of a duodenal ulcer 
lon»^ came for roentgen study ma> 

«» a ter, fail to show the reappearance of 


the niche even though there has been a 
return of s>mptoms A possible e’cplanation 
IS that the s>mptomatic reactivation may 
be due to a new but ver 3 superficial ulcer 
which does not show as a niche in the roent 
genognm, or to the presence of a gastro 
duodenitis without anj progress of the le 
Sion be>ond the stage of superficial erosion 

That duodenal ulcers do heal has been 
demonstrated bj Sturtevant and Shapiro in 
their anal>sis of the Bellevue Hospital au 
topsy material Thej concluded that about 
20 per cent of duodenal ulcers showed path 
ologic evidence of having been healed Such 
pathologic proof of duodenal ulcer healing 
IS ako to be found in the original paper by 
Hart He had established bejond question 
the fact that such healing, with scar forma 
tion, actually does take place He also de 
scribed the origin of the prestenotic diver 
ticulum of the duodenum which developed 
in association with ulcer In some cases the 
mucosa may be so completelj restored in 
the healing process of duodenal ulcer that 
only the slightest deviation from the normal 
remains The muscularis mucosae however, 
isdestrojed as a rule and such destruction 
ma> be recognized on microscopic examina 
tion Such evidence is therefore of impor 
tance m the demonstration of an ulcer that 
had previously existed Onij in the case of 
a simple erosion maj healing leave no evi 
dence of its original presence 

Illustrative Cases The following case 
shows the disappearance of the niche of a 
duodenal ulcer after medical management 

J O male, aged 23 This patient had 
periodic recurrences of epigastric distress for 
a period of 3 jears The longest interval of 
freedom from distress prior to this examina 
tion had been 6 months The distress was 
epigastric, did not radiate and occurred a few 
hours after meals It was relieved by food He 
had never vomited His bowel function was 
irregular but he had never noticed blood He 
had not lost any w eight He gav e no history of 
night pain Phjsical exammation revealed 
tenderness in the right upper quadrant 

Roentgenographic study showed the stom 
ach to be normal No pathologic retention was 
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present Within the duodenal bulb a niche 
was demonstrable This was persistently 
present during prolonged fluoroscopy and on 
repetition of the examination It is also shown 
m the accompanying roentgenogram (Fig 
352 A) The patient responded readily to 
medical treatment, with complete disappear- 
ance of all symptoms and a moderate gam in 
weight 

Two years after the first roentgen study, 
during which time the patient felt well, he re- 
turned for re-ex’amination At this time the 
most careful study, fluoroscopically and with 
numerous films, failed to reveal the niche 
which had been present (Fig 352 B) 

A number of years later, he had an acute 
perforation of his duodenal ulcer which re- 
quired surgical intervention 

When a niche is demonstrable, its disap- 
pearance may be noted as a check upon 
the efficacy of medical treatment Roent- 
genologic study thus serves as a valuable 
means of indicating objective progressive 
changes in duodenal ulcer 


That the niche of a duodenal ulcer may 
be used as a criterion to indicate healing by 
the demonstration of its diminution or com- 
plete disappearance is further illustrated by 
the next case 

A H , female, aged 26 This patient had 
been complaining of epigastric distress for 
1^ years. She had had periodic remissions of 
about 1 month’s duration, only to have the 
symptoms recur in a more aggravated form. 
The pain occurred from 2 to 3 hours after 
meals, was localized to the epigastrium, did 
not ladiate and was relieved by food She was 
occasionally awakened about 2 or 3 o’clock 
in the morning with pain lasting for a few 
minutes Once she was awake all night with 
pain She vomited twice, but never vomited 
any blood At one time she noticed blood in 
the stool She had lost 20 pounds in weight 
Physical examination was negative except for 
epigastric tenderness 

Roentgenographic examination revealed 
the presence of a persistent niche within the 
duodenal bulb The stomach itself was normal 



Fig 352 (A, Left) Niche of a duodenal ulcer (B, Right) Same 
patient There is no evidence of the original niche 2 years later 
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No gastric retention of the motor meal v.zs bulb, howe\er is straight, the usual cur\ed 
present at 6 hours A diagnosis of duodenal appearance no longer being present This 
ulcer was made The appearance of the niche finding was persistent on repeated etamina 
IS clearly seen in the accompanying roent tions It may therefore be accepted as e\i 
Sinogram (Fig 353 A) ^ote the light area dence of stiffening of the les-'Cr cui^ature 

surrounding the niche, apparently due to border of the duodenal bulb as the result of 

elevation of the encircling mucosa organic cicatricial infiltration -secondary to 

The patient was placed on medical treat ulcer There is another point of considerable 
uient Her symptoms disappeared She re importance here This patient was followed 
gamed the 20 pounds she had lost Sit over a period of several years During this 

^onlhs after the first roentgenogram she was time, she had periodic recurrences of symp 

gam examined In «pite of the most careful toms identical with those she had had at the 

examination, which was repeated time of the original examination when a 

wal times with particular emphasis on niche was found in the duodenal bulb In 

with P*'^asure over the bulb, as well as spite of apparent clinical recurrence however 

", numerous films the niche originally examination during the^e periods failed to 

"35 no longer at all demonstrable disclose a recurrence of the original niche 

'' 3, ^53 B) Therefore, although disappearance of the 

ue lesser curvature border of the duodenal niche of an ulcer is excellent objective evi 
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dence of clinical amelioration, this is not 
necessarily true in all cases The recurrence 
of S3'mptoms in the absence of a definite niche 
may possibly mean that an acute erosion or 
a duodenitis may have developed which was 
not roentgenologically demonstrable 

The disappearance of the niche of a duo- 
denal ulcer coincidental with the disappear- 
ance of clinical symptoms is well illustrated 
by the following case 

P C , female, aged 27 This patient gave a 
3-month histor}'- of hunger pain, with food 
relief and night pain Ph3'sical examination 
revealed exquisite tenderness to the right of 
the epigastrium 

Roentgen examination showed the presence 
of a large niche within the duodenal bulb 
(Fig 354 A) One 3'^ear after the institution 
of medical management, roentgen examina- 
tion failed to reveal any evidence of the 
original niche (Fig 354 B) The patient made 
a good clinical recovery Several years later 
she had a recurrence of clinical activity Ex- 
amination at that time, however, again failed 
to show any evidence of recurrence of the 
niche, although radiating mucosal folds were 
demonstrable, evidently secondary to cica- 
trization 


Like peptic ulcer elsewhere in the stom- 
ach or duodenum, an ulcer of the second 
portion of the duodenum may undergo re- 
gression under medical management Such 
gradual diminution in size will obviously 
be a reliable criterion m differential diag- 
nosis between an ulcer and a diverticulum 
in this region 

Roentgen evidence of the gradual disap- 
pearance of a niche of the second portion of 
the duodenum is illustrated by the follow- 
ing case 

A R , male, aged 45 The patient gave a 
26-3^ear history of recurring attacks of epi- 
gastric pain, occasionally radiating to the back 
and relieved b3'^ food and antacid medication 
The pain frequently kept him awake during 
the night There was no vomiting or bleeding 
or weight loss Physical examination was es- 
sentially negative except for tenderness in the 
epigastrium 

Roentgen examination (Fig 355 A) showed 
narrowing of the second portion of the duo- 
denum just distal to the bulb, with a destruc- 
tion of the normal mucosal markings There 
xvas a niche at the inner border of this in- 
volved area Figure 355 B about 2 weeks after 



Fig 354 (A, Lejt) Niche of a duodenal ulcer (B, Right) Same 
patient Note the disappearance of the niche one year later 
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Fig 353 (A, Z.e//) Llcer m second portion of theduodenum (B CcH/cr) Same patient 
Appearance 2 weeks after medicil treatment Note the diminution in the size of the 
niche (C, Right) Appearance 6 months afte- medical treatment, chon mg that the original 
niche IS no longer e\ident Hone\er, there is considerable narrowing and irregularitv 
of the second portion of the duodenum in this region 


medical treatment showed a definite reduction 
in the size of the niche Figure 333 C about 6 
months later showed a disappearance of the 
niche There was, ho\\e\er, persistent nar 
rowing of the imohed second portion of the 
duodenum with destruction of the normal 
mucosal markings The clinical impro\ement 
paralleled the roentgen esidence, and at the 
lime of the disappearance of the niche the 
patient was quite well The patient, however 
later continued to have recurrences of clinical 
activity and about V/a years later roentgen 
examination showed a niche in the second 
portion of the duodenum 
Because of recurrent episodes of pain 
hemorrhage and obstruction, he was finally 
operated and the lesion resected 

freedom from malignant 
degeneration of duoden \l 

XJLCER 

The remarkable immunity of duodenal 
development of malignancy is 
^ fact that in a series of over 

0 autopsies at Bellevue Ho<spital there 
•s no record of a single case of carcinoma 
arising m a duodenal ulcer This, of course is 
ne 0 the reasons why considerable doubt 
s jntertained regarding the peptic ulcer 
•oin of malignancy m general However 
environmental factors 
. ^ duodenum as compared with the 

mac may perhaps explain the fact that 
aiignancy ,§ sometimes believed to be 


engrafted on an originally benign ulcer 
when this is present m the stomach 
It IS of great clinical significance to know 
that, once the ulcer has been definitely 
limited to the postpyloric region, mahg 
nancy as a complicating factor may be 
ruled out completely 
This freedom of duodenal ulcer from ma 
lignani change is also "ihown in the contn 
buttons of other writers ■* 

ROENTGEN OGR/VPHIC ENAMINA 
TION OF THE L PPER DIGESTI\ E 
TRACT DIRING HEMORRHAGE 
An important problem sometimes arises 
as to the advisability of making roentgeno 
grams of the upper digestive tract m the 
presence of hemorrhage Often such an in 
vestigation may be extremely useful It is 
assumed of course that the patient is not 
in such a state of profound shock that any 
additional mov ement such as putting him on 
the stretcher would prove to be hazardous 
Abdominal manipulation such as is ordi 
nanlv done during fluoroscopy is also con 
traindicated \\ ith the-'C precautions in 
mind the administration of a barium sus 
pension may be considered as quite safe 
It is customary in many cases to feed a 
patient promptly during the course of a 
massive hemorrhage as part of medical 
management It is quite likely that a simple 
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The diagnostic significance of such a find 
ingin the roentgenogram is undeniable, and 
m a borderline case in which the clinical 
impression is in doubt, such evidence speaks 
clearl), in the vast majority of cases, for 
the perforation of a peptic ulcer 
Exceptionally, the subdiaphragmalic ac 
cumulation of gas may be due to its escape 
from perforations other than those of an 
ulcer of the stomach or duodenum Thus 
Dandy ^ found such evidence m a case m 
which operation showed several pm point 
perforations m a large ulcer of the transverse 
colon The entire colon was covered with 
typhoid ulcers A similar example of the 
development of spontaneous pneumoperi 
toneum was described by Jlondor and 
Porcher^ AUo, perforation of an ulcer of 
the ileum can produce this phenomenon 
1 have seen air under the diaphragm from 
rupture of the ileum in two individuals who 
attempted to replace a strangulated hernia 
forcibly, in several other cases as the result 
* of blunt trauma to the abdomen, and in 
another ca«e as the result of perforation of 
a diverticulum of the ileum, I have seen 
It also as the result of perforation of the 
colon during sigmoidoscopy Such examples 
however are highly exceptional and, for 
practical purposes, evidence of spontaneous 
pneumoperitoneum means the perforation 
0 either a gastric or a duodenal ulcer The 
ynical history, such as the absence of evi 
pee of typhoid fever or of ileocolitis or 
® a gunshot wound, would aid in the elim 
ination of factors other than the perforation 
0 a peptic ulcer as a cause of the free 
^ cape of air WTiile the presence of spon 
anpus pneumoperitoneum is proof of the 
pr oration of a hollow viscus the reverse 
op not hold true That is to say, an acute 
pr oration of an ulcer may take place and 
p no pcognizable roentgen evidence may 
may be due to the fact that 
thai'^tK amount of air escaped, or 
0 gastric contents may have been 
tha^fh'^u ^ preceding meal, or 

Perfora^ became plugged promptly after 


As a rule, acute perforation of a peptic 
ulcer demands immediate surgical interven 
tion for closure of the opening In rare cases, 
however, the perforation mav become walled 
off by a plastic exudate or the adherence 
of a pad of omentum, or by a piece of food 
plugging the hole and preventing undue 
leakage until reparative processes occur 
There may thus be a spontaneous recovery 
without the aid of the surgeon In a case of 
this ‘Jort, the original roentgen examination 
may indicate an accumulation of air under 
the diaphragm, characteristic of this condi 
tion As the symptoms subside, re examma 
tion may later show a complete absorption 
of the escaped air Martin'® in 1917 de 
scribed a case of this type in which a male 
26 years old, after an attack of agonizing 
abdominal pain showed the presence of air 
under the right diaphragm The patient re 
fused operation Later he developed an ab 
scess which required drainage The patient 
recovered This was evidently a case of 
acute perforation of a peptic ulcer with the 
escape of air but going on to spontaneous 
closure 

One of the cases of spontaneous pneumo 
peritoneum described by Gopher” was also 
apparently of the walled off type of per 
foralion Roentgen examination showed a 
deformity of the duodenal bulb, with a local 
projection of gas which suggested a walled 
off perforated duodenal ulcer At the same 
time, free air was found under both the 
right and the left diaphragms There was 
no escape of the opaque meal into the free 
abdominal cavity The case thus had the 
features of an acute perforation of an ulcer 
which then became walled off No operation 
was performed This condition w as described 
as the “formes frustes type of acute per 
foration by Singer and Vaughan *- 

DIFFERENTIAL DIAGNOSIS 

A rare condition which may simulate the 
accumulation of air under the right dia 
phragm is that of interposition of the colon 
between diaphragm and liver The differ 
entiation of the=e two conditions depends 
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upon the demonstration of haustrations 
characteiistic of the colon In the event that 
further doubt exists, a barium enema, by 
outlining the colon, will show the exact 
anatomic relationship of the intei posed 
bowel as having been the cause of the tians- 
lucent subdiaphragmatic shadow This dan- 
ger of confusion may arise particularly when 
an attempt is made to read the freshly 
developed film in the dark lOom because 
of the emergency character of the examina- 
tion, as occuired in one of the cases leported 
by Pendergiass and Kirk ' * 

Still another cause from which differenti- 
ation may be requiied is a subdiaphrag- 
matic abscess In this condition there is a 
fluid level at the base of the accumulated 
gas which may undulate on shaking the 
patient The demonstration of such a fluid 
level may be best accomplished by examin- 
ing the patient with the body erect, in the 
standing or sitting position , or because of 
the shift of the fluid level, examination may 
also be conducted with the patient in the 
lateral position A subdiaphragmatic abscess 
of this kind may, of couise, also be a com- 
plication of an acute perforation of a peptic 
ulcer In some cases, one may note not only 
the semilunar appearance of the escaped 
air, but in addition a number of small, 
walled-off translucent areas, usually along 
the right lateral margin, representing en- 
capsulated areas of fluid and air While the 
subdiaphragmatic abscess is usually on the 
right side, in rare instances it may involve 
the left side and actually go on to destruc- 
tion of the diaphragm 
Acute perforation of an ulcer may occur, 
in rare instances, after roentgen examina- 
tion following the administration of barium 
In some cases, an unusual degree of manual 
compression during fluoroscopic observation 
may perhaps be responsible However, dur- 
ing a period of many years I can recall only 
two cases m which the perforation of a 
peptic ulcer occurred sufficiently soon after 
roentgen examination to suggest that this 
may have been an inciting factor The fact 
that such a complication occurs so rarely. 


consideiing the large amount of work in 
alimentaiy-tract loentgenology carried out 
at Bellevue Hospital, demonstrates the re- 
markable safety of roentgen examination in 
the presence of an active lesion of the stom- 
ach or duodenum 

Jllnsh alive Cases An acute perforated 
ulcer may produce a fistulous tract which 
may become completely walled off, as illus- 
trated by the case that follows 

T D, male, aged 45 'Jhree days before 
his admission to the hospital the patient had 
a sudden attack of severe, sharp, nonradiating 
pain, made worse by deep breathing He had 
chills and fever and his local physician gave 
him a hypodermic injection to control his 
pain For a period of 6 years until 3 years 
before admission, he had had recurring at- 
tacks of abdominal pain He then remained 
symptom-free until this last attack which 
brought him to the hospital 

Openition disclosed the following On en- 
tering the abdomen a considerable number of 
dense fibious and fibrinous adhesions were 
found, extending between the stomach, duo- 
denum and the liver Most of the inflamma- * 
tory process was locali/cd in the lesser 
omentum or gastrohepatic ligament asso- 
ciated with an inflammatory process in the 
pars media of the stomach at the lesser cur- 
vature This proved to be an ulcer of the pars 
media whicli had apparently ruptured at 
some previous date and resulted in the lorma 
tion of a fistulous or sinus tract No attempt 
w'as made to disturb the fistulous tract and 
the abdomen was closed 

Roentgen examination (Fig 358 A and 13) 
revealed a fistulous tract extending between 
the duodenum and the region of the lesser 
curvature, pars media Near the lesser curva- 
ture of the stomach there was a saccular, 
ovoid collection of barium Leading away 
from this area, the tract became quite nar- 
rowed and bifurcated One part of the tract, 
irregularly rounded and w'cll circumscribed, 
extended in a downward direction for a short 
distance 'Ihe rest of the tract, linear in ap- 
pearance, extended to the right to the region 
of the duodenal bulb When the patient was 
fluoroscoped, the fistulous tract first appeared 
as if emerging from the region of the duodenal 
bulb and then finally seemed to extend over 
towards the large collection of barium m the 
region of the lesser curvature of the stomach 
ft therefore appeared as if the fistula had 
actually originated at the site of the duodena 
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Fig 358 (A, Left) Ulcer, with walled oft fistulous tract (B, Center) Same patient 
(C, Right) Same patient Finalli disappearance of the fistulous tract was almost com 
plete Onl} a small rounded collection of barium marks the site of the original tract 


bulb and extended to the lesser curxnture of 
the stomach 

The surgeon, howe\er, at exploration 
thought that an ulcer of the lesser cursature 
ivas the point of origin 

The patient made an unexentful recoxery 
Roentgen examination a few months later 
pig 358 C) showed that the fistulous tract 
had disappeared except for a x ery small 
rounded collection of barium at «ome distance 
from the lesser curxature of the stomach 


The following case illustrates the pres 
ence of a comparative!) small amount of 
air under both the right and the left dia 
phragm ns a result of the perforation of a 
peptic ulcer 

S M male, aged 30 This patient was es 
sentially well until the da) of his admission 
to the hospital when he developed severe 
crampy, abdominal pains He had imbibed 



1 

1 

Fig 359 Air under both diaphragms Perforation of duodenal ulcer 
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considerable alcohol the eek before the onset 
of this pain He had taken castor oil in the 
morning because he had not had a bowel 
movement for 4 days He was seen bj"^ his 
local doctor, vho gave him a hypodermic of 
morphine, following which he felt relieved At 
5 P 1\I that afternoon he had another attack 
of severe pain in the abdomen Four j^ears 
previously he had had a similar episode after 
lifting a sack of flour to his shoulder. At that 
time, he was operated on for appendicitis 
There was no histor}'^ of bloody or tarry stools 

Ph5'sical examination revealed acute ten- 
derness just below the costal margin to the 
right of the ensiform cartilage The abdomen 
vas soft There was rebound tenderness 

Roentgen examination (Fig 359) revealed 
the escape of a small amount of air beneath 
the right and the left leaves of the diaphragm 
It was on the basis of this finding, indicating 
that he had had an acute perforation, that the 
patient was operated on Operation revealed 
a perforated ulcer on the anterior surface of 
the duodenum just distal to the pyloric ring 

The significance of tlie radiologic findings 
as an evidence of acute perforation of a 
peptic ulcer is particularly emphasized by 
this case, since the abdomen was soft on 
physical examination and the clinical diag- 
nosis was uncertain 

In some cases, the escaped air following 
perforation of an ulcer maj'^ be limited to 
the right side only, between tlie right dia- 


phragm and the dome of the liver The 
escaped air may be huge in amount 

Acute perforation of the stomach may be 
accompanied by marked evidence of hydro- 
pneumoperitoneum, as illustrated by the 
following case 

F H , male, aged 2 years and 4 months The 
child was perfectly well until 2 days before 
admission to the hospital when there was a 
sudden onset of vomiting, which vas not 
projectile m character The vomiting was 
almost continuous No blood was present 
The abdomen gradually became distended 
and the respirations grunting in character 
Phj'sical e.\amination shoved a child in acute 
distress, cyanotic with grunting respiration 
The abdomen was distended and of boardlike 
rigidity 

Autopsy revealed considerable subcutan- 
eous emphysema of the scrotum, abdominal 
wall, chest and retroperitoneal tissues Con- 
siderable gas and fluid were present in the 
abdominal cavity On opening the stomach, a 
punched-out, rounded hole through the mu- 
cosa was found at about the upper end of the 
anterior wall of the pars media The aperture 
extended through the serosa On the mucosal 
side it was about the size of a 5-cent piece 

Roentgen examination (Fig 360 A and B) 
shoved the enormous amount of escaped air 
so that the liver and spleen vere well out- 
lined The fluid-level line expended across the 
entire abdominal cavity The evidence was 



Fig 360 (.A, Lcjt) .A.cute perfo- [ 
ration of the stomach in an infant 

(B, Right) Same patient Note the tremendous amount of air 
phragms, outlining the liver and the spleen 



under both dia- 
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obviouslj that of an enormous amount of 
fluid and free air within the abdominal cavit> 
the result of rupture of a hollow viscus 

Acute perforation of a gastric ulcer in a 
newborn is shown in the foffo-wmg case 


Babj B , female weight 1920 Gm at birth 
(normal 'pontaneous delivery) The infant 
appeared to be doing well until the fourth 
d3>, when she developed rapid progressive 
abdominal distention She had been liking 
her feedings satisfactonlj until that morning 
The stool evacuations were normal until then 
There was no blood in the stool On phjsical 
examination the abdomen was markedly dis 
tended and Umpamtic No masses were pal 
pable Rectal examination was negative There 
was no blood on the gloved finger 
Roentgenographic examination (Fig 360 C) 
disclosed a hjdropneumopentoneum mdicat 
mg the perforation of a hollow viscus with 
the escape of fluid and gas Immediate prep 
arations were made for surgical intervention, 
but the infant died before anything could be 
done After death a 20 gauge needle was intro 
dticed into the right lower quadrant Twent> 
cc of cloudj jellow fluid was removed con 
taming flecks of white curds 
Autopsv revealed perforation of an ulcer 
near the cardiac portion of the stomach 


^ot only may escaped air be recognized 
when the examination is conducted in the 
Meet position but also with the patient 
turned from the supine position to his left 
"ide (left lateral decubitus position) The 
fn IS then placed in front of the abdomen 
and the ra\ directed postero intenorI> 
e air will then be detected between the 
i^cr and the right lateral abdominal wall 
I ot only IS the evidence obtained satisfac 
but examination b> this procedure is 
a rule easier for the patient Figure 361 
s ows the findings in a case in which the 
^'^’'c.aon at operation discovered a perforated 
Prepjloric ulcer (M M , aged 44 ) 
fii greater importance than the fact 
j . ^ lateral position may be less 

ur ing to the patient particularlv when 

amo? 

wbich^ ^ thereb) be discoverea 

otherwise entirel> escape de 



Fig 360 C Acute perforation of a 
gastric ulcer m a newborn Examination 
in th° erect lateral position Note the 
fluid level extending across the entire 
abdominal cavity capped b\ an enor 
mous amount of gas This had resulted 
from the escape of fluid and air from the 
stomach through the perforated gastric 
ulcer 



Fig 361 Acute perforation of a pre 
p>Ioric ulcer Note the escaped air in the 
left lateral decubitus position 
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J B , male, aged 65 The patient gave a 15- 
year history of recurrent attacks of epigastric 
distress About 1 hour before his admission 
to the hospital, he developed severe epigastric 
pain “that doubled him up ” Physical exami- 
nation of the abdomen revealed generalized 
tenderness and marked rigidity Operation 
disclosed a perforated ulcer on the anterior 
wall of the stomach 

The preoperative roentgen examination 
shoued no free air under the right diaphragm 
with the patient in the erect position (Fig 
362 A) In the left lateral position, however, 
there was a very small but definite collection 
of air between the liver and diaphragm at 
the right costal margin (Fig 362 B) Ex- 
amination in the left lateral position for the 
demonstration of escaped air is therefore of 
value for two reasons (1) Even if the air 
can be readily demonstrated with the patient 
in the erect position, it may be much easier 
at times for the patient to turn on his left 
side for radiography (2) The left lateral 
position may also be advantageous, since a 
small amount of escaped air demonstrable in 
this position may escape detection when the 
patient is upright 

Following acute perforation, the ulcer 
may become walled off and the patient may 
make an uneventful recovery without oper- 
ation This is illustrated by the following 
case, in which operation confirmed the pres- 
ence of an ulcer, the perforation in which 
had become sealed 

M. A , male, aged 49 This patient had 
epigastric distress of 10 years’ duration The 


pain occurred about 1 hour after meals and 
was temporarily relieved by liquid food No 
radiation of pain was present Brief periods 
of several months’ duration occurred during 
which there was freedom from distress 
Vomiting occurred occasionally, with no blood 
present, until 3 weeks prior to his admission 
to the hospital, when he vomited dark blood 
No tarry stools were noted Two weeks later 
he had a sudden acute attack of abdominal 
pain of great severity, not relieved by liquid 
food as heretofore The pain subsided the fol- 
lowing day At the time of admission he com- 
plained of discomfort across the upper ab- 
domen The most important finding on physi- 
cal examination at this time was obliteration 
of liver dullness The abdomen was soft 

Roentgenographic examination revealed the 
presence of pneumoperitoneum, particularly 
indicated by the presence of air between the 
dome of the liver and the diaphragm, as noted 
by the arrows in the accompanying roentgeno- 
gram (Fig 363) This accounted for the 
obliteration of liver dullness Because of the 
presence of air in the abdominal cavity, a 
diagnosis of perforated ulcer was made 

At operation a moderate amount of clear 
straw-colored fluid was found above and 
below the liver On the lesser curvature of the 
pars media an ulcer was found, with peri- 
toneal involvement The perforation was com- 
pletely sealed Gastro-enterostomy was per- 
formed 

An excellent illustration of the “formes 
frustes” type of perforation of a peptic 
ulcer with spontaneous recovery is to be 
seen in the next case 



Fig 362 (A. Lcjt) Perforation of a gastric ulcer Examination in the 
erect position Note the absence of air under the right diaphragm (B, 
Rtght) Same patient Examination m left lateral decubitus position Note 
the small amount of escaped air between the liver and the right lateral 
border of the abdominal wall 
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S F, male, aged 59 About 7 years pre 
\ious!> this patient had developed “stomach 
pam following eating He remained well 
lor 3 years, when he had a recurrence of his 
gastric sj-mptoms Distress occurred ira 
mediately after eating and was relieved by 
soda This would be followed 3 hours later b\ 
vomiting He had lost 10 pounds in the 6 
months preceding his admission to the hos 
pital At the time of ho«pitalization he hid a 
severe attack of abdominal pain, which 
caused him to double up The pain was 
generalized sharp and radiated to the back 
Dutmg the preceding 2 or 3 days he had 
vomited black material He had not noted 
blood m the stool 

Phjsical eiammition revealed abdominal 
rigidity There was moderate tenderness 
throughout the abdomen Rebound tenderness 
was present, but no evidence of obliteration 
of liver dullness Clinically the pitient was 
considered to have an acute surgical abdomen 

Roentgen examination at this time (Fig 
364 A) revealed definite evidence of air under 
both diaphragms The diagnosis was acute 
perforation probably of a peptic ulcer The 
patient refused operation, m spite of which 
he made an uneventful recovery 
1 -^, *®cond roentgen examination was made 
lO days later (Fig 364 B) There was now no 


evidence of any air under the diaphragm, the 
air presumably had been absorbed A roent 
gen study of the stomach and the duodenum 
showed a delmite deformity of the duodena! 
bulb which was characteristic of ulcer 

Both from the clinical standpoint and from 
the roentgen evidence, there can be no doubt 
that the patient had an acute perforation of 
a duodenal ulcer with the escape of air under 
both diaphragms There was apparently a 
complete closure of the duodenal ulcer, the 
presence of which was later demonstrated 
rocntgenographically The air under the 
diaphragm was completely absorbed within 
10 days 

The gradual absorption of e caped air 
after perforation of a peptic ulcer may be 
noted m the following case 

J Z, male aged 37 Three years before 
his admission to the hospital the patient had 
had a sudden attack of abdominal pam with 
out any previous symptoms and an emergency 
closure of a perforated peptic ulcer was done 
at the ho«pital From then on he had been 
attending the out patient ulcer clinic The 
night before admission he again had a sudden 
attack of «evere abdominal pain which 
brought him to the hospital Physical exam 



363 Air under both diaphragms due to perforation of a gastric 
ulcer which became completely ^sealed off 
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ination revealed a rigid abdominal wall with 
excruciating tenderness in the left upper 
quadrant 

Within a few hours after his arrival at the 
hospital, the abdominal wall had become soft 
and the pain had subsided The patient made 
an uneventful clinical recovery without sur- 
gical intervention 

Roentgen examination (Fig 365 A) showed 
the appearance of the lesion on the day the 
patient was admitted to the hospital Air was 
present under both diaphragms, particularly 
under the right, the result of a perforated 
hollow viscus 

Seven days later, ex’amination showed a 
marked diminution in the amount of escaped 
air (Fig 365 B) There was none under the 
left diaphragm and very little under the right 
diaphragm Three days thereafter (Fig 
365 C) there was no air under either dia- 
phragm Within 10 days, therefore, all 
evidence of escaped air had disappeared. Two 
days later, roentgen ex’ammation of the stom- 



ach showed a small cone-shaped niche of the 
lesser curvature, pars media 

The evidence, then, was that of a gastric 
ulcer that had perforated, with the escape of 
air lodging under both diaphragms The per- 
foration was sealed off and the escaped air 
was completely absorbed within 10 days 

The following is a completely documented 
story of a gastric ulcer which had perforated 
with the escape of air into the abdominal 
cavity with recovery and latei resection of 
the lesion 

The patient C C , male, aged 63, gave a 
history of recurrent episodes of epigastric pain 
during a period of 17 years Each episode 
lasted about 4 weeks, following which he 
would remain well for about 2 yeais or so 
He was relieved on an ulcer regimen On the 
day of admission to the hospital he com- 
plained of abdominal pain, vomiting and ob- 
stipation Immediately on being admitted 600 




i. 

Fig 364 (A, Top) Air under both diaphragms following perfora- 
tion of a duodenal ulcer (B, Bottom) Same patient 10 dtiys later, 
sho\Mng tlie complete disappearance of air under both diaphragms 
There was no operative interference 



cc of brown and blood stained fluid was 
a'pirated through a Le\in tube shortU after 
he had \omited appro\imatelj SOO cc of 
similar fluid 

Ph\sical examination of the abdomen re 
\ealed tendeme s m the epigastrium marked 
loluntarj spasm of the upper half of the 
rectus mu cles and slight rebound tendernes<i 
Roentgenographic examination of the chest 


Fig 365 (\ Note air under the 
nght diaphragm The patient was not 
operated on {B, Center) Same patient 
Examination 7 da\s later Note the 
marked diminution in the amount of 
air under the right diaphragm (C, Bot 
tom) Same patient 3 da\s later and 10 
da\s after {\) Note the complete dis 
appearance of air under the diaphragm 
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Fic 366 (\ Top left) Air under the right dia 
phragm at the time of the acute perforation of the 
gastric ulcer The patient was treated conserxatnelj 
(B Top right) Appearance 4 da\s later Note the 
almost complete di appearance of the air under the 
right diaphragm (C Center left) Examination 16 
da>s after (B) or 20 da\s after (A) Note the com 
plele disappearance of the escaped air at this time 
(D, Bottom left) Roentgenographic appearance show- 
ing the walled off perforated ulcer adherent distallj 
(E Center nght) Appearance of the resected 'peci 
men The floor of the ulcer had been completelj de 
stroved and it was sealed ofl b> adherence to the 
duodenum from which it was stripped at the time of 
the resection 
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and scout films of the abdominal cavity re- 
vealed air under the right diaphragm The 
loops of small intestine were abnormall}^ 
dilated However, the bowel sounds were 
active, and he passed gas per rectum The 
clinical diagnosis was perforation of a peptic 
ulcer He was treated conservatively with 
gastric suction, the administration of anti- 
biotics and intravenous fluids He made a 
satisfactor 3 '- recover}^ 

Figure 366 A taken on the day of admis- 
sion to the hospital shows the air under the 
right diaphragm Figure 366 B, 4 daj^s later 
shows onl}'^ a minimal amount of air under the 
right diaphragm Figure 366 C, 16 days later 
shows complete disappearance of the air under 
the right diaphragm In this waj'^ it was pos- 
sible to trace roentgenographicall}’’ the im- 
provement which took place chmcallj'' The 
da}^ after the completion of the last study 
recording the total disappearance of the es- 
caped air a roentgenographic examination of 
the stomach was made The examination re- 
vealed evidence of a sealed-off perforating 
ulcerating lesion of the lesser curvature of the 
stomach at about the junction of the pars 
pjdorus and the pars media, apparently ad- 
herent to the stomach at its distal portion 
There was some obstruction at the p 3 doric 
outlet, with ver 3 ^ little of the barium escaping 


into the duodenum (Fig 366 D) A subtotal 
gastrectomy was done Figure 366 E shows 
the area of ulceration m the resected speci- 
men The floor of the ulcer had been com- 
pletely destroyed and sealed off by adherence 
to the duodenum from which it was removed 

Another result of the acute perforation 
of a peptic ulcer is the development of a 
subphrenic abscess, as illustrated by the 
next case 

J M , male, aged 35 In the preceding 2 
3 'ears this patient had been having frequent 
attacks of crampy abdominal pain associated 
with vomiting Two weeks before his admis- 
sion to the hospital this pain had become 
almost constant On the morning of his ad- 
mission he experienced a kmfehke pain in the 
epigastrium, w'hich doubled him up 

Physical examination revealed boardhke 
abdominal rigidity The tenderness was gen- 
eralized throughout the abdomen but was 
more marked in the area midw’ay between the 
umbilicus and the xiphoid process 

At operation, the parietal peritoneum w’as 
acutely inflamed Free fluid was present 
throughout the peritoneal cavity A perfora- 
tion of a chronic ulcer, situated on the 
anterior wall of the duodenum, was present. 



Fig 367 Subphrenic abscess secondary to perforation 
of a duodenal ulcer Note the upward dislocation of the 
right diaphragm and the fluid level capped by gas 
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with marked inflammatory reaction about it 
The intestinal \\all about the perforation was 
thickened and friable The perforation was 
sutured and the abdomen drained Following 
thi , the patient had a stormy course, with 
septic temperature and a low leukocjte count 
A second operation was performed about 6 
weeks later At this time, a well walled off 
subphrenic abscess was found just over the 
liver, containing approximate!) 1 quart of 
thick, green, foul smelling pus 

Roentgen examination prior to the second 
operation (Fig 367) revealed marked eleva 
tion of the right dome of the diaphragm 
Below the diaphragm was an elliptical gas 
space with a fluid level indicating the presence 
of a subphrenic abscess 

Ordinanl), when perforation of a duo 
denal ulcer gives rise to a subphrenic ab 
scess, this abscess is located on the right 
side The next case is unusual m that the 
abscess developed in relation to the left 
diaphragm 

F L , male, aged 56 The patient had been 
suffering from a duodenal ulcer for about 2 
jears There had been evidence of hemor 
rhage on several occasions, with coffee ground 
vomitus and tarr) stools Five weeks prior to 
his admission to the hospital after drinking 


to excess he developed a sudden, severe 
hemorrhage with epigastric pain His temper 
ature rose to almost 102° f He had lost 40 
pounds 

rh>sical examination revealed the presence 
of a vuible and palpable mass, nodular and 
tender, and located in the left upper quadrant, 
It was t)mpanitic to percussion The patient 
was losing blood faster than it could be re 
placed by transfusion and death ensued 

Roentgen examination a few days prior to 
his death (Fig 368) revealed a circumscribed 
accumulation of gas in the left subphrenic 
region The floor of this cavity was formed by 
the «;pleen and the greater curvature of the 
stomach In addition, there was a deformity 
of the duodenal bulb No air was demonstra 
ble under the right diaphragm 

On opening the upper third of the abdomen 
at autopsy a considerable quantity of gas 
escaped Examination of the abdomen re 
vealed a large, walled off cavity in the left 
upper quadrant, containing considerable 
mucus and blood which was very dark and 
was not clotted The boundaries of this cavity 
consisted of the floor, formed by the left lobe 
of the liver the stomach and the spleen 
Superiorly, the peritoneum was firmly adher 
ent to the diaphragm and, on palpation the 
diaphragm was found to have been eroded 
through Anteriorly, it was bounded by 



Fig 368 Left subphrenic ab cess secondary toperfora 
tion of a duodenal ulcer 





Fig 369 Evolution of a subdiaphragmatic abscess after gastric resection for carcinoma 
(A, Top, left) Normal appearance of the area of the right diaphragm before operation 
(B, Top, light) Examination 6 days after operation Note very small subdiaphragmatic 
collection of gas (C, Bottom, left) Examination 4 days later (10 days after operation) 
At this time note (1) the elevation of the right diaphragm, (2) the right basilar pneu- 
monitis, (3) the small gas-capped subdiaphragmatic fluid level (D, Bottom, right) Four 
days later (14 days after operation) examination shows an exaggeration of the gas-capped 
fluid level and an increase in the basilar pneumonitis obscuring the right diaphragm The 
subdiaphragmatic abscess was confirmed at operation and autopsy 


peritoneum and greater omentum, and in- 
feriorly, by greater omentum and transverse 
colon There was no generalized involvement 
of the abdomen, the cavity being completely 
walled off by the boundaries already men- 
tioned The stomach was normal On the 
superior surface of the duodenum just beyond 
the pylorus there was a perforation, about 1 
cm in diameter, communicating with the 
cavity previously described The diagnosis 
was perforated ulcer of the duodenum, with 
subphrenic abscess on the left side 

The gradual evolution of a subphrenic 
abscess is illustrated by the following case 


A P , male, aged 68 After a subtotal gas- 
trectomy for carcinoma of the stomach the 
patient continued to run a spiking fever The 
preoperative roentgenographic examination of 
the chest shows a normal right diaphragm 
(Fig 369 A) Examination 6 days after opera- 
tion (Fig 369 B) shows a minimal amount 
of gas beneath the right diaphragm Four days 
later (Fig 369 C) examination shovs the fol- 
lowing ( 1 ) upward elevation of the right dia- 
phragm, (2) a small localized area of gas 
beneath the diaphragm, (3) pneumonitis at 
the base of the right lung Figure 369 D, taken 
4 days after Figure 369 C and 8 days alter 
Figure 369 B, shows a further spread of the 
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pathologic process The encapsulated collec 
tion of gas has increased, and the fluid le\el 
IS much wider than in Figure 369 C There is 
aho an increase of the pneumonitis at the 
ri»ht base partialU obscuring the outline of 
the diaphragm In this manner it was possible 
to trace the definite development of classical 
features of a subdiaphragmatic abscess 
At operation there was “ a large sub 
phrenic abscess of the posterior iupettor space 
over the dome of the liver The abscess con 
lamed at least 1,500 cc of foul smelling fluid 
pus The abscess cavitj was well walled 
off The abacess cavitj was aspirated 
then opened All the pus was evacuated Two 
large rubber tubes were inserted into the ab 
«cess cavitj ’ 

At autopsy there was a large abscess cavity 
extending above the right dome of the liver 
The right kidney formed the floor of the ab 
scess cavity 

effects of operation on 
perforated duodenal ulcer 

In the case of suture of a perforated duo 
denal ulcer, the duodenal bulb occasionally 


may show no evidence of any deformity 
Frequently, however, a considerable degree 
of duodenal deformity is present The 
question is often asked whether there has 
been a recurrence of the ulcer If only de 
formity of contour is present, that question 
cannot be determined by roentgen examina 
tion alone unless a niche can be shown A 
persistent duodenal deformity may indicate 
only the scar of the original ulcer, or the 
deformity, to some degree, at least may 
have been produced by the operative inter 
ference 

In the suturing of a duodenal perforation, 
inversions of the cut edges may dimmish 
the lumen of the duodenal bulb, particularly 
in those cases m which considerable nar 
rowing has already resulted from previous 
cicatrization produced by the ulcer These 
mucosal swellings which project within the 
lumen as a result of suturing may gradually 
diminish, however, as the inflammation 
subsides 
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The Duodenal Curve 


VARIATIONS IN SHAPE 

The duodenal curve ma}'’ show considei- 
able variation in shape To determine these 
differences Dwight^ recorded his obser\a- 
tions on the anatomy of the duodenum in a 
series of 54 adult bodies His procedure was 
as folJons He inilated the duodenum be- 
fore disturbing the intestines and took note 
of Its shape and position He then made 
a cast of the duodenum in mineral wax The 
primitive foim of the duodenum is that of 
a ring not quite complete The U shape and 
V shape were the most common forms 
Other less common forms were ring-shaped 
and C-shaped In 10 cases the shape was 
indeterminate and represented mixtures of 
tlie U, C and ring shapes Five duodenums 
were absolutely irregular In 26 cases the 
duodenum was to the light of the aoita 
until just before tlie terminal flexure It 
was entirel}'’ to the right of tlie aorta in 6 
cases 

There is also considerable variation in the 
form of the duodenojejunal flexure-, as 
pointed out by Harman In an analysis of a 
number of cases showing such vaiiations, 
he found that, m 4 cases, the direction of 
the bend was to the left in a bold curve 
and then downward In 6, the bend was for- 
ward and straight downward In 1 case, 
the direction was forward and then down- 
ward, turning slightlj^ to the right In 2 
cases, the bend was foiward and then trans- 
verselj'^ towaid the light side 

In the usual type of curve the duodeno- 
jejunal junction may be noted projecting 
posteriorlv and above the lesser curvature 
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of the stomach A knuckle of barium in this 
aiea in some circumstances may momen- 
taiily simulate the niche of a gastric ulcer 
during fluoioscopic examination or on a 
single film Caieful fluoroscopic suivey will 
show the mconstancy of this finding and 
the continuity with the lest of the duodeno- 
jejunal cuive 

THE FUNCTIONAL BEHAVIOR OF 
THE DUODENUIM BEYOND 
THE BULB 

Although the duodenal bulb itself is of 
smooth outline and its mucosal folds, when 
present, run in its longitudinal axis and 
bear a strong similaiity to the lugal folds 
of the stomach, the mucosal relief of tlie 
duodenum beyond the bulb shows the 
piesence of transverse folds pioducing an 
irregularity in the contour of this region 
This abrupt cliange is due to the beginning 
of the foimation of the valvulae conni- 
ventes Peristaltic activitj' oidmarily forces 
the contents distallj'^ in a lapid manner so 
that it is not ahvays easy to obtain a com- 
plete delineation of a homogeiieousfy filled 
duodenal curve 

Theie are, in addition, some interesting 
peculiarities in the functional behavior of 
this region Reverse duodenal peristalsis 
may occasionally be noted, with typical to- 
and-fro, writhing movements, frequently 
forcing the barium back toward the 
pjdorus In many cases this is probably a 
purely phj^siologic phenomenon, its purpose 
being to produce a more intimate admixture 
of the duodenal contents ivith the biliary 
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and pancreatic «ccrclions Onh uhen there 
b definite dbtiirbancc of motor function 
and abnormal (lch\ in the emptainf; of the 
duodenum ma\ one ju tifiabU consider the 
pre ence of an abnormal factor as the can e 
\n mterc tin" lishl Ihroun upon this 
tvpe of bihaMor b\ the work of Och'ncr® * 
He made an anatomic stud\ of the duode 
num in a number of cada\cr» and •stated 
that in all the «pecinicna examined there 
ua a more or Ic s marked thickcnin" of tin. 
inte«tinal wall, uaualh from 3 to 10 cm 
below the entrance of the common duct, 
due to a considerable increase in the circu 
lar mu cle fibers The c lindiius «:ue!;e^tc<l 
to Och ncr the presence of a sphincter, 
with the phjbioloi'ic function of cau in" a 
retention of the contents m the upper por 
tion of the duoilcnum for a sufiicicntK lonq 
period to permit of an intimate admixture 
with the biliarj and pancreatic secretions 
In some cases, two reaions of lupertrophx 
of the circular mu«clc of the duodenum were 
demon traled In paiholocic states Och«ncr 
a sumed that there mi„ht be a hvperfunc 
bon of this sphmcteric area with dilatation 
of the proximal portion of the duoiUnum 
‘Hiesc findings b) Och«ner were onU 
pariiali\ confirmed b\ Hoothln who 
^udied the duodenums m iwchc autop ics 
e found certain irregularities of thickness 
in the mu culaturc of the duodenum these 
owe\er^ were in i.,niricanl as comparcci 
wit those of a true sphincter such as the 
PJ orus He found undoubted cMdcncc of 
'’’0 erate \ariations m the thickness of the 
muscle of the duodenum 
A more important factor chnicalU in the 
pro uction of rc%ersc duodenal peristalsis 
? 1 ^ pressure to which the (ransxcr«c 
u enum is subjected when it i-. com 
^ 'ed b> the root of the mesenterx 
rossin" It antenorlv a„ainst the xerlebral 
^umn pobteriorlj This was shown in the 
ax casts of the duodenum prepared bx 
omas Dwight In nnn> of these there 
an impression on the cast at the site 
^'■ansxerse portion is crossed b> 
toot of the mesentery In addition there 


XX as exidcnce of the pressure produced on 
the posterior wall of the wax cast b\ the 
aorta and the xertebral column In some 
in tanct' there was considerable dilatation 
of the xluodcmim proximal to the region of 
constriction Sucli compression of the duo 
(lenum is exaggerated b\ the prolapse of 
the loop of small intestine increasing the 
pres urc produceil b\ the root of the mesen 
Icrx The pull of the cecum the hepatic 
flexure or the transxcrsg colon max simi 
larlx lead to compression of the iliiodcnuni 
Con tnclion of the duodenum b\ the root 
of the me intcrx as a can c of duodenal 
dilatation xxas dc enbed at laparotomx b\ 
IHooilgood 

\nother potintnl cm c of transient ob 
struction of the dutxlciuim is angulation of 
the diKMicnojejunal junction winch max be 
tnliinced !>v tlie actixiiv of the siispcn«or\ 
mu cit of the duoilcnuni Halex and Perrx 
studied the duodinal li,^ament m 64 cadax 
ers In 57 or s'? pir cint either a muscle 
or a ligament could be (itJinitclv demon 
strated while in 7 or H per cent neither 
couhl Ik found It was attached to xarious 
parts of the econtl the third and the fourth 
portions of tlu duodcmim as well as the 
duodenojejunal junction In the largest 
numl>cr of ca'Cs ( 14) it was attached to the 
flexure as well is the third and the fourth 
parts of the duodenum Muscle fibers were 
present In onh 5 or 8 S per cent of the 
specimens m which a detmite anatomic 
siructurt could be demonstrated was it at 
tachcrl onlx to the flexure The su pensory 
liagment containing, smooth muscle when 
iltached to the duodenojejunal flexure max 
l»x contr iction contribute to obstruction b\ 
exaggerating the decree of angulation 

A number of other factors max be respon 
sible for the wnthin., duodenum associated 
with reverse peristal is The duodenal 
curve passin,, m close relation to a peptic 
ulcer may become partially enmeshed m 
the inflammatory process and lead to xan 
ous degrees of obstruction In carcinoma 
of the stomach obstruction of the duode 
num may arise in txxo ways (1) metastatic 





I'lG 370 >.ornial duodenal curve. The apparent enlargement of 
the duodenal curve is due to the fact that the c'amination was made 
with the patient in the prone position causing upward displacement 
of the stomach 







I'lc 371 Normal duodenal cur\e ir ii 

Fig 372 (7?;g///) Normal duodenal cur\e Note the tran'-ition from longitudinal Soifi- 
in the pro'^ima' portion of the duodenum to the broad tran=%trsc folds of the midportion 
and to the fine muco=aI strueture of the distal portion 
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1 etropentoneal nodes may cause compres- 
sion, and (2) direct extension of the pii- 
mary growth may pi ess upon various poi- 
tions of the duodenal curve Tumoi of the 
pancreas, a retroperitoneal tumor, and ad- 
hesions may directly obstiuct the duode- 
num 

Intrinsic new giowth of the duodenum as 
a cause of obstiuction will be discussed in 
a latei cluptei dealing with this subject, 

lllustiative Cases Examples of the nor- 
mal sweep of the duodenal cuive aie illus- 
trated in Figures 370, 371, 372 

Figuie 372 shows the tiansition from the 
longitudinal folds in the proximal portion 
of the duodenum to the bioad transverse 
folds of the midportion and, in the third 
portion of the duodenum to a pattern of 
fine interlacing folds similai to that which 
may be noted in the jejunum The detailed 
appearance of the distal portion of the duo- 
denum may be noted m Figure 373 As the 
result of peristaltic activity longitudinal 
folds may appear in various portions of the 
duodenal curve (Fig 374) 

At times, a small, rounded tianslucent 
area may be noted within the confines of 
the second poition of the duodenum, which 
IS probably due to the papilla of Vater 
(Fig 375) In the fiist place, it coiiesponds 
anatomically to the location of the papilla 
Secondly, tumors of the papilla of Vatei 
conoborated by surgery or autopsy may 
produce roentgen evidence of deformity in 
this region 

In addition to the rounded translucent 
area within the confines of the second por- 
tion of the duodenum produced by the 
papilla of Vater, sometimes it may also be 
possible to show a fleck of barium appar- 
ently within the ampulla (Fig 376) 

An example of the roentgen findings in 
delay in the passage of the barium beyond 
the transverse portion of the duodenum is 
furnished by Figure 377 Note that the duo- 
denal curve IS essentially normal as to posi- 
tion At the junction of the second and 
third portions of the duodenal curve, there 
are stasis and dilatation These findings 


were persistently present in films taken at 
different intervals, although the stomach 
and duodenum had otherwise altered their 
appearance as the result of physiologic 
activity The common cause of this con- 
dition, when marked, is apparently pressure 
of the root of the mesentery as it traverses 
the transverse duodenum 
Fluoroscopically, such stasis and dilata- 
tion in the proximal portion of the trans- 
verse duodenum are usually associated with 
reverse peristalsis and the characteristic 
to-and-fro “writhing” movement of the 
duodenum proximal to the area of obstruc- 
tion 


CONGENITAL ANOMALIES OF 
THE DUODENUM 

The most common type of congenital 
anomaly of the duodenum is that due to 
variations in position Instead of the nor- 
mal duodenal curve, almost eveiy variation 
in its course may be noted A common 
congenital disorder under this classification 
is redundancy of the second poition of the 
duodenum just distal to the duodenal bulb 
This area, filled with barium, may simu- 
late a diveiticulum when the proximal and 
the distal arms of the redundant area over- 
lap In order to differentiate between the 
two conditions, careful observation is essen- 
tial during fluoroscopic examination One 
may then note the course of the barium 
through the redundancy before overdisten- 
tion occurs Moreover, one may be able to 
separate the loops manually Also, films 
taken in different positions may help to 
show the true course of the barium throug i 
the duodenal loop and eliminate the suspi 

cion of a diverticulum 

The duodenum may show failure of rota- 
tion as part of the congenital anomaly of 
nonrotation of the colon As a result, t e 
second portion of the duodenum, instead ol 
turning downward and to the left, descen s 
directly to become continuous with the 
jejunum, to the right of the midlme There 
IS thus an absence of the usual third an 
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fourth portions of the duodenum and of 
the duodenojejunal junction at the ligament 
of Treitz Persistence of the duodenal 
mesentery beyond embryonal life, observed 
particularly in association with nonrotation 
of the duodenum may permit an unusual 
degree of mobility (“duodenum mobile ”)® 
Almost every anomalous variation in the 
course of the duodenal curve has been de- 
scribed It may be triangular or completely 
circular, the duodenojejunal junction ap- 
proaching the bulb The third portion of 
the duodenum, instead of extending to the 
left, may turn to the right, extend upward 
along the lateral border of the second por- 
tion, and at varying levels turn to the left, 
crossing it in such manner as to form at 
times a figure 8 It may pass anteriorly or 
posteriorly to the second portion Or the 
third portion, ascending along the medial 
aspect of the second portion, may fail to 
cross the vertebral column The jejunum, 
which ordinarily turns to the left of the 
duodenojejunal junction, may be directed 
inward toward the midline 


These variations in the configuration of 
the duodenal curve ordinarily appear to 
have no clinical significance The only time 
one might be justified in attributing sig- 
nificance to such anomalies would be if they 
were associated with disturbed motility and 
stasis of the barium within the loops 

A point of some significance is the fact 
that the duodenal curve, therefore, does not 
always encircle the head of the pancreas 
This IS one reason why enlargement of the 
duodenal curve is not a necessary con- 
comitant m all cases of tumor of the pan- 
creas 

Even when the course of the duodenal 
curve IS m the usual direction, the size of 
the duodenal curve may show considerable 
variation within normal limits Moreover, 
the duodenal curve may vary in apparent 
size in different individuals because of the 
position of the stomach In the hyposthenic, 
with a low position of the stomach, the duo- 
denal curve may appear smaller than in the 
hypersthenic individual, with a transverse 
position of the stomach In addition, the 



Fig 377 Note the delay at the midportion of the trans- 
verse duodenum, with puddling of the barium at the 
junction of the second and the third portions. 
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duodenal curve will vary in apparent size 
with a change in the position of the patient 
from the erect to the prone When lying 
down, the stomach, being displaced upward 
to a greater extent than the duodenum, 
causes the duodenal curve to appear to be 
of increased size This point is of particular 
importance in the interpretation of the sig 
nificance of abnormal enlargements second 
ary to tumors of the pancreas 
Another anomaly in the position of the 
proximal duodenum is that resulting from 
fixation at the junction of the first and sec 
ond portions of the duodenum by con 
genital bands Angulation may in some 
cases be onlv apparent, however, and due to 
the direction of the roentgen rajs By turn 
ing the patient through varioua degrees of 
obliquity it may be possible to show that 
the contour is actually curved Congenital 
bands may similarly produce variations in 
the contour of the duodenal curve in other 
regions, particularly in the descending por 
tion, with the production of angulations 


Considerable clinical importance has 
been attributed to angulations produced by 
congenital bands ® The significance of 
such evidence must be carefully evaluated, 
however, in the light of the clinical history 
and the presence of definite derangement of 
function If the barium flows through the 
apparently distorted duodenal curve with 
out V sible evidence of impairment there is 
probably little likelihood that the con 
genital anomaly is an important factor in 
the explanation of the symptoms In some 
cases distortion in the configuration of the 
duodenal curve may be the result of 
acquired adhesions, secondary to operative 
procedures 

In addition to apparent fixation of the 
junction of the first and second portions of 
the duodenum bv periduodenal bands there 
is a normal fixation by means of the hepato 
duodenal ligament When the stomach be 
comes plosed, particularly as the result of 
enlargement and dilatation a pull may 
be exerted upon the fixed portion, which 



Fig 378 Redundant second portion of the duodenum 





Fig 379 Anomaly of the duodenal curve 



Fig 380 Anomaly of the duodenal 
curve Note the figure-8 appearance 


cannot partake, at least to the same degree, 
in the downward gastric displacement As 
a result, the pyloroduodenal arm assumes 
a vertical direction with the patient ev 
ammed in the erect position There is thus 
an inciease in the distance between the 
lowest point of the greater curvature and 
the position of the duodenal bulb This may 
offer an additional mechanical burden to 
an ah ead}' ptosed stomach and may greatly 
inciease the difficult}'- of gastric evacua- 
tion 

In a similar mannei, fixation of the duo- 
denojejunal junction may possibly explain 
the difficulty in duodenal emptying en- 
counteied in some cases 

Because of the rapid emptying of the 
duodenal cuive, it is often difficult to visu- 
alize this legion in its entiiety foi detailed 
study In such cases, the duodenogram may 
be employed for the complete and isolated 
visualization of this region According to 
this piocedure, an intestinal tube is passed 
by mouth until the distal end reaches the 
jejunum The last 8 or 10 inches of the tube 
are peiforated About 20 cc of barium sus- 
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pension, injected through the oral end bj 
means of a syringe simultaneously escape 
through these perforations, therebv filling 
the entire duodenal curve in an isolated and 
homogeneous manner Films are made 
promptly on completion of the injection 
lllustratite Cases Redundancy of the 
second portion of the duodenum just distal 
to the bulb is illustrated by Figure 378 One 
may readily see how overlapping of the 
proximal and distal arms of this redundant 
portion might produce an appearance simu 
lating that of a diverticulum Occasionally, 
also, the second portion of the duodenum, 
under these circumstance-', ma\ anguhte so 
sharply with the bulb as to create the im 
pression of a smooth defect of the greater 
curvature of the bulb itself and thus lead 
to an erroneous suspicion of ulcer This is 
one reason among others why it is impor 
tant to visualize the entire duodenal curve 
m addition to the bulb itself 
An example of an uncommon type of con 
genital anonialv in the cour«e of the duo 
denal curve is illustrated in Figure 379 The 
second portion of the duodenum, instead of 
completing its curve by cro^Slng to the left 


to join the duodenojejunal junction, turns 
laterally upward and then crosses to the 
left at a level above the duodenal bulb it 
self In such cases, obviously, the head of 
the pancreas does not “"it in the lap of the 
duodenal curve” Such anomalies may be 
devoid of any clinical significance 

Another unusual anomaly of the duo 
denal curve is shown in Figure 380 Note 
the figure 8 loop produced bv the duodenal 
curve 

In Iigure 381 the second portion of the 
duodenum finally turns to the right, curl 
ing on itself and then joining the third por 
tion of the duodenum running transversely 
to the left In Figure 382 the second portion 
of the duodenum joins the third portion, 
which a<icends lateral to it then joining the 
jejunum, which then continues downward 
and to the right 

An interesting tvpe of congenital anomaly 
of the duodenal curve is that associated 
with a failure of rotation of the loops of 
small intestine to the left In such cases 
the second portion of the duodenum extends 
to the right, leading directly into the 
jejunum, which is also present on the right 



I-ic 381 Xnomalv of the dumlenal curve 
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Fig 382 Anomaly of the duodenal 
curve 


side (Fig 383) In cases of this kind, the 
colon also shows a concomitant failure of 
rotation to the right, and on e.\amination 
IS found present on the left side of the 


abdomen. The finding of a congenital 
anomaly of this nature in the duodenal 
curve should call one’s attention to the fact 
that it is associated with a failure of rota- 
tion of the small and large intestine The 
appearance of nonrotation of the colon will 
be considcied in a later chapter 

Angulation at the junction of the first 
and second portions of the duodenum by 
postoperative adhesions is illustrated by 
the following case 

F B , male, aged 79 The patient came to 
the hospital complaining of severe abdominal 
pain of 4 hours’ duration He had had a 
cholecystostomy 33 years previously Physical 
examination of the abdomen was negative ex- 
cept for the scar of the previous operation 
On exploration, many dense postoperative 
adhesions were found fixing the pylorus and 
duodenum to the anterior abdominal wall 
The gallbladder was found pressing down on 
the superior margin of the duodenum 

Roentgen examination (Fig 384) revealed 
a smooth defect on the greater curvature 
border of the duodenal bulb as well as in the 
second portion of the duodenum just distal 
to the bulb There was an angulation at its 
junction with the rest of the second portion 
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of the duodenum The evidence was inter 
preted as indicating pre«sure b> a mass er 
trinsic to the duodenum As noted at opera 
tion there were massive adhesions in the 
p}]oroduodenal region and the gallbladder 
was found pressing down upon the duodenum 

DLODENAL ATRESIA 
Rare tj-pes of congenital anomalies of the 
duodenum have been described, such as 
atresia, and stenosis from the compression 
of an annular pancreas surrounding the 
duodenum 

The first description of atresia of the 
duodenum was apparently that of Calder** 
in 1733 According to Cautlej, Auberj in 
1803 described a case of congenital duode 
nal stenosis and "Meckel m 1812 quoted two 
instances of congenital occlusion of the duo 
denojejunal junction In Jacobi’s’* case, 
described in 1877 a child weighing 
pounds lived 4 days At autopsy , the stem 
ach and upper part of the duodenum were 
dilated There was occlusion of the lower 
part of the duodenum and intestine 
Spriggs’ collected 328 ca«es of congenital 
intestinal occlusion to which he added a 
description bearing on the subject One case 
lias that of a stenosis of the duodenum by 
a narrow region about a quarter of an inch 
long fibrous to the touch The duodenum 
above the papilla was greatly dilated In 
another case the stenosis occurred at the 
uodenojejunal flexure and scarcely ad 
milted a fine probe In other cases the 
cause was an atresia in the second portion 
c the duodenum In one remarkable case 
0 atresia the child survived for 9 months 
apparently as a result of absorption from 
’he stomach 

”rhe most frequent areas of congenital 
to Spriggs are (1) 
e duodenum near the papilla of Vater 
the duodenojejunal flexure (3) in 
e ower ileum and (4) in the rectum 
imost frequently) 

een literature on con 

(o„* j ^^’’^sia of the duodenum is to be 
no m the article by McDonald,’® who 
a case of his own 



Fic 384 Angulatjcm of the second 
portion of the duodenum due to ad 
hesions 


Additional case reports of atresia of the 
duodenum are to be found in the con 
tnbution» of Thorndike’ Cautley’® and 
Kaldor 

The Origin of Duodenal Atresia Ac 
cording to Tandler ** the duodenum is par 
ticularly predisposed to the development of 
congenital atresia He doubted the signifi 
cance of fetnl peritonitis or axial rotation 
as 1 fundamental explanation of the con 
dition Most of the atresias of the duode 
num occur in an area which is least liable 
to axial rotation, because this region pos 
‘^esses the shortest mesentery Tandler s 
explanation based on the embryologic de 
velopment of the duodenum is as follows 
Epithelial occlusion of the duodenum oc 
curs normally m the course of its develop 
ment The persistence of such occlusion 
beyond the physiologic state into later life 
offers a rational explanation of atresia 

That such atre'^ias are due to errors in 
development is suggested by the fact that 
as Bland Sutton stated, they occur most 
frequently at the ‘ site of important em 
biyological events” Thus, the duodenum 
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where atresia is most common is the site of 
a complicated rotation during development 
It IS also the location of the fetal anlage 
for the outgrowth of liver and pancreas 

Roentgen Findings The roentgen find- 
ings m this condition depend on the occlu- 
sion of the duodenum beyond the bulb The 
congenital stenosis as a rule produces an 
entire obliteration of the involved area of 
the duodenum As a result, roentgen ex- 
amination discloses two essential findings 

1 Marked dilatation of the stomach and 
the duodenum up to the occluded region 

2 As a rule, complete retention of the 
barium Obviously, the more distal the 
region of stenosis, the greater the segment 
of the duodenum which will be involved 
m the secondary dilatation 

3 In the roentgenographic examination 
for suspected atresia of the duodenum a 
scout film IS often sufficient This will show 
the enormously gas distended stomach and 
duodenum and the absence of gas distal to 
the obstruction Such examination should 
be made without the prehmmarj' adminis- 
tration of an enema, since some gas may be 
introduced m this manner and perhaps 
create the impression of only a partial oc- 
clusion If any gas is present distal to the 
dilated stomach and duodenum, it is pos- 
sible that the obstruction may then be due 
to a partially perforated diaphragm, an ob- 
structing band or a partial volvulus Then 
it may be safe to administer a small amount 
of barium by mouth The suspension should 
be thin so as to prevent any inspissation 
which may occlude a narrow opening in the 
duodenum and change a mild obstruction 
into one that is complete In some cases it 
may be desirable to remove most of the 
barium suspension from the stomach by 
means of a nasal catheter after completion 
of the examination, particularly if prompt 
surgical intervention is contemplated Also, 
the barium suspension, if permitted to re- 
main within the stomach for an unneces- 
sarily long period of time, may regurgitate 
by way of the hypopharynx into the lungs 

Roentgenographic examination in the 


erect position in the presence of a con- 
genital occlusion of the duodenum, when a 
considerable amount of fluid is present in 
the stomach, may show only a wide fluid 
level capped by a large air bubble without 
any gas in the small intestine However, 
the sharply delimited area m the duodenum 
at the site of the atresia may not be de- 
monstrable Examination in the prone posi- 
tion may succeed m forcing some of the air 
into the duodenum and thus shoiv the region 
of demarcation If this procedure is not 
entirely successful, then some of the fluid 
may be suctioned off by way of a nasal 
catheter This fluid maj”^ represent not only 
gastric secretion but also perhaps retained 
water or milk which may have been given 
to the infant before the obstruction was sus- 
pected Under no circumstances should air 
be introduced directly into the stomach in 
order to demonstrate more clearly the 
sharply defined area of obstruction, because 
of the added danger of an acute perforation 
Caution in the recognition of a partial 
diaphragm at the time of operation ivhen it 
IS the cause of congenital duodenal obstruc- 
tion has been emphasized by Krieg^^ The 
external appearance of the bowel wall in 
the region of the diaphragm may be normal 
to inspection and palpation except for some 
dilatation and hypertrophy, varying, of 
course, wnth the degree and the duration 
of the obstruction The importance of re- 
alizing the fact that there may be an absence 
of any external evidence of serosal pathol- 
ogy IS that otherwise the existence of the 
diaphragm may not be recognized at the 
time of operation The diaphragm was prox- 
imal to the ampulla of Vater in 45 per cent 
of cases, opposite the ampulla in 20 per 
cent, distal to it in 25 per cent and at the 
duodenojejunal junction in 10 per cent It 
is composed of a continuation of the mucous 
membrane and the submucosa A few muscle 
fibers have been found in the base of the 
diaphragm, and m Seidhn’s case (quoted 
by Krieg) there were islands of pancreatic 
tissue Depending on the completeness of 
the occlusion by the diaphragm or grada- 



Duodenal Atresia 497 


(ions in the size of the perforition ^^lthln 
it symptoms of obstruction mtv develop 
within a few hours nfter birth or a number 
of jears later 

One of the earliest cases showing the 


roentgen appearance produced bv duodenal 
itresn was pubh-'hed bj Bolling At 6 
hours the duodenum showed huge dila 
tation and complete retention A duodeno 
jejunostom> was done, with a successful 



Tic 383 (\ To/j) Congenital atresia of the duodenum fimme 
diateh after ingestion of barium) The stomach is on the right side 
due to a congenital anomal> of position Note that the duodenal 
bulb is abnormallj dilated and that none of the barium has passed 
bejond it (B Bottom) Same patient Total obstruction m the 
stomach and the duodenum at 24 hours 
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result Roentgen examination, 6 weeks 
later, showed excellent functional empt}'- 
ing through the anastomosis. He also in- 
cluded the autopsy specimen of another 
case, which demonstrated the anatomic 
nature of the constriction In this case the 
cause was a diaphragm apparentl}' in the 
second portion of the duodenum 

Additional characteristic pictures of the 
roentgen appearance m congenital atresia 
of the duodenum are to be found in the case 
reports by Thompson-’ and Wangensteen-' 

Illustrative Case The following is an 
example of atresia of the duodenum • 

A neiNborn infant, a patient of Dr String- 
field, continued to vomit bile-colorcd fluid 
until the tune of its death about 7 days after 
birth 

The autopsy findings nere “Abdomen 
The stomach nas distended Position is on the 
right side, the cardiac opening being under 
the dome of the right diaphragm The pyloric 
opening nas pointing to the left into the 
duodenum, nhich was likewise distended and 
ended in a sachke pouch at the second portion 
where there was no opening 

‘ There was a small fibrous band 1 inch in 
length connecting the end of the second por- 
tion of the duodenum with the beginning of 
the jejunum, which also started as a closed 
pouch The jejunum, ileum and colon were 
partly filled with blood The spleen was 
situated on the right side and consisted of six 
small, lobulated, round pieces of splenic tissue 
which have failed to fuse together Both 
kidneys were normal as to size and position 
The pancreas was normal The cecum and 
the ascending colon showed an absence of 
mesenteric attachment and were freely mov- 
able over the entire peritoneal cavitj' ” 

Roentgen examination made at the onset 
of the child’s symptoms revealed the follow- 
ing The film taken immediately after in- 
gestion of barium showed a stomach of in- 
creased size It was transposed in position, 
being on the right side The duodenal bulb 
was visualized and was very large but otlier- 
w'lse exhibited no evidence of deformity (Fig 
385 A) The completeness of the obstruction 
beyond the duodenal bulb is sliowm by the 
fact that at examination 24 hours later (Fig 
385 B) the stomach and duodenum show' a 
total retention of all the barium, not a trace 
having escaped distally beyond the duodenal 
bulb A complete obstruction of this character 


in a newborn child could be explained only 
on the basis of an atresia of the duodenum 
beyond the bulb 

ANNULAR PANCREAS AS A CAUSE 
OF CONSTRICTION OF THE 
DUODENUM 

According to Lecco,-'' the first description 
of “pancreas annulare'’ was by Becourt in 
1830 This was followed by a contribution 
to the subject by Moyse in 1852. The condi- 
tion IS distinguished from that of the nor- 
mal pancreas by an annular portion which 
arises from the dorsal lobe of the pancreas 
and embraces the duodenum The arrange- 
ment of the ducts in this type of pancreas 
IS similar to that in the nonannular pancreas 

In a series of 105 specimens of the adult 
human pancreas which Baldwin-'’ studied at 
the anatomical laboratory at Cornell Uni- 
versity, he found one example of annular 
pancreas which completely encompassed 
the duodenum He reviewed the literature up 
to the time of his own report in 1910 and 
found that there had been only 8 similar 
cases previously reported The explanation 
IS to be sought in the embryologic origin 
of the pancreas, arising from the duodenal 
wall in the form of Iw’o anlages, a dorsal 
and a ventral one, the latter consisting of 
two parts, left and right The left half, 
w’hich ordinarily atrophies, may persist as 
a ring of pancreatic tissue encircling the 
duodenum 

Examples of constriction of the duode- 
num by an annular pancreas have been 
described b\' Summa,-" Wanke-'' Howard,-’’ 
Brines.'"’ Lehman,’" Stofer’’- and Conroy 
and Woelfel ’* 

ANOMALIES OF INTESTINAL 
ROTATION AND DUODENAL 
OBSTRUCTION 

Congenital anomalies of intestinal rota- 
tion may predispose the small bow’el to 
volvulus, thus giving rise to the clinical 
picture and roentgen evidence of duodenal 
obstruction The cause of the intestinal 
obstruction may be produced either by 
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Fig 386 Marked dilatation of the first and the second portions of the duodenum 
secondarv to obstruction produced b> congenital bands as well as b\ a diaphragm con 
taming a small 2 mm opening m the middle (A, Top left) Appearance immediateK 
after ingestion of the barium (B, Top right) Appearance 1 hour later (C, Bottom, left) 
Appearance 3 hours later (D, Bottom right) Appearance at 24 hours The tremendous 
distention of the pro'simal portion of the duodenum is still present E\en at this stage onij 
a small amount of barium has escaped bejond the distended duodenum 

'olvulus of most or all of the intestine The underlying cause of the obstruction 
"hich arises from the midloop or m the ma> be su<;pected on the basis of the follow 
persistence of peritoneal bands which con mg roentgen features 
strict the duodenal channel or m a combi 1 If the obstruction is incomplete a 
nation of both these abnormalities®^ barium suspension administered by mouth 
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may enable one to demonstrate that the 
proximal loops of the jejunum are abnor- 
mally placed on the right side of the ab- 
domen 

2 At 24 hours the barium-filled cecum 
and ascending colon may be present on the 
left side, because of an associated congenital 
anomaly in the position of the colon 

3 In the event that the duodenal ob- 
stiuction is complete and there is serious 
contraindication to the ingestion of barium, 
then the colon may be visualized by means 
of a barium enema The visualization of a 
congenital abnormality in the position of 
the colon and particularly of the cecum 
may lead one to suspect that the duodenal 
obstruction is due to an anomalous position 
of the small intestine, resulting in kinking 
or actual volvulus at its junction with the 
duodenum 

Obstruction of the duodenum in an infant 
apparently due to congenital bands asso- 
ciated with a peiforated diaphragm, is 
shown in the following case 

P G , female, 2 years old, was a premature 
baby born at Bellevue Hospital where she 
remained until she was lYz months old Dur- 
ing this time she gamed weight very satis- 
factorily, but the nurses recalled that she had 
to be propped up after each feeding because 
of her tendency to vomit From the time of 
her discharge she had a number of episodes 
of vomiting which were conti oiled medically 
in a few days Physical examination of the 
abdomen was essentially negative 

Roentgenographic examination revealed 
enormous dilatation of the proximal portion 
of the duodenum, due to an obstructive lesion 
beyond it Figuie 386 A showed the appear- 
ance promptly after the ingestion of barium 
While the stomach was of somewhat increased 
size, it was primarily the dilated duodenum 
that was of clinical significance At the end 
of 1 hour (Fig 386 B) a constricted portion 
of the duodenum could be seen distal to the 
markedly distended proximal segment Very 
little barium had escaped into the distal loops 
of the small intestine At the end of 3 hours 
(Fig 386 C) the proximal portion of the 
duodenum was even more dilated than in the 
preceding observation Onlj^ a small amount of 
barium had passed beyond the confines of the 
dilated duodenum The marked distention of 


the proximal portion of the duodenum and the 
degree of obstruction beyond it was particu- 
larly apparent in the observation at 24 hours 
(Fig 386 D) 

The preoperative roentgen diagnosis was 
marked dilatation of the proximal portion of 
the duodenum secondary to an obstructive 
lesion distal to it It was quite obvious that 
the obstruction was incomplete Also, it had 
been noted during roentgenographic examina- 
tion of the colon by means of a barium enema 
that the cecum was in the right lower quad- 
rant Also, in the 24-hour observation (Fig 
386 D) the cecum occupied the right lower 
quadrant Because of the normal position of 
the cecum I believed that constricting bands 
as a cause of the duodenal obstruction were 
less likely than a partial atresia, perhaps due 
to a perforated diaphragm 

At operation the first and the second por- 
tions of the duodenum weie found to be 
markedly' dilated to about the diameter of the 
stomach The length of the dilated segment 
was approximately from 8 to 10 cm Upon fol- 
lowing the duodenum to the point of obstruc- 
tion, It was found that there were numerous 
adhesive bands which caused the duodenum to 
double up on itself There ivas no ligament of 
Treitz, and the duodenojejunal junction oc- 
curred close to the right side of the abdominal 
wall Some of the adhesive bands involved the 
region of the hepatic flexure of the colon A 
second point of obstruction by a band involved 
the middle portion of the ileum No other 
lesions w'ere found in a complete exploration 
of the gastro-intestinal tract After the blood- 
less bands which obstructed the duodenum 
were freed, the entire small intestine could 
be shifted to the left portion of the peritoneal 
cavity The stringlike adhesion winch con- 
stricted the ileum was incised without diffi- 
culty 

The child made an uneventful recovery and 
appeared to be doing fairly well clinicallj' 
Nevertheless, it w'as significant that roent- 
genogiaphic examination one month later 
show'ed an identical degree of obstiuction 

Several months later, persistence of the ob- 
struction necessitated further surgical inter- 
vention “The duodenum w'as tremendously 
dilated, thickened, and strong peristaltic 
w'aves were visible The duodenum was 

opened The third part of the duodenum 
w^as closed by a thick diaphragm A 
2-mm -sized opening was present in the middle 
of the diaphragm ” This perforation m 
the diaphragm had permitted the escape ol 
gastric content into the distal small intestine 



References 501 


REFERENCES 


1 Dwight, T Notes on the duodenum ^nd 
the p>lorus J Anat S. Ph>siol 31':>16, 
189/ 

2 Harman, N B The duodenojejunal 
flexure, its variations and their si" 
nificance, J Anat &. Phjsiol 32 66a, 
Ih9S 

3 OLhsner, A J Constriction of the 

duodenum below the entrance of the 
common duct and its relation to disease, 
Ann Surg 43 SO, 1906 

4 Further oh ervations on the 

analomj of the duodenum \m J M Sc 
132 I 1906 

5 Boothbj W M The so called "Ochsner 
muscle of the duodenum Boston M iv 
S J 157 80, 1907 

6 Bloodgood, J C Dilatation of the 
duodenum in relation to surgery of the 
stomach and colon, JA JI*A 59 117 
1912 

7 Halej J C and Pern J H Further 
stud\ of suspen or\ muscle of duodenum 
Am J Sure, 77 390 1049 

8 Alijake H Das “pnmare duodenum’ 
als Ursache von Kolikanfallen ein neues 
Knnkheitsbild Arch klm Chir 122 
269 1922 

9 Harris AI L Constrictions of he 
duodenum due to abnormal folds of the 
anterior mesogastnum JAMA 62 
1211 1914 

10 Niles W Congenital fixation of the 
duodenum by hepatoduodenal mem 
branes (Hams bands) M Clin North 
Amerca 8 19 1924 

11 Duval P.Roux J C and Beclere H 

La periduodenite sus meso colique essen 
tielle Arch mal ipp digest 13 364 
1923 ^ 

12 Buckstem J The duodenogram a new 
method of visualizing the entire duodenal 
contour JAMA 84 510 1925 

Lalder J Two examples of children 
born with preternatural conformations of 
the guts Med Essav s & Obst Soc Edin 
burgh 1 203 1733 

Jacobi A Congenital occlusion of the 
duodenum Tr New York Path Soc 2 3 

15 Spriggs N I Congenital intestinal oc 
elusion an account of twenty four un 
published cases w ith remarks ba<5ed 
bereon and upon the literature of the 
subject Guj’sHo'^p Rep 66 143 1912 


16 AIcDonald A L Congenital atresia of 
the duodenum, Am J AI Sc 146 28, 
1913 

17 Thorndike A , Jr Duodenal atresia and 
stenosis m infanc>, an important diag 
nosis — case reports, Boston AI & S J 
196 763 1927 

18 Cautlev E Duodenal stenosl^, Brit J 
Child Dis 16 r.5, 1919 

19 Kaldor J Atresia of the duodenum and 
duodenal diverticula, Ann Surg 89 6, 
1929 

20 Tandler, J Zur Entwickhingsgeschichte 
des menschljchen Duodenum in fruhen 
Embrvonalstadien Morphol Jahrb 29 

1 87, 1900 

21 Krieg E G Duodenal diaphragm Ann 
Surg 106 33 1937 

22 Bollmg R \\ Complete congenital 
obstruction of the duodenum duodeno 
jejunostom> at nine dajs Ann Surg 
83 o43 1926 

23 Thompson C \ Congenital atresia of 
the duodenum with report of a case 
California &. West Med 26 487 1927 

24 Wangensteen 0 H Elaboration of 
criteria upon which the earl> diagnosis 
of acute intestinal obstruction ma\ be 
made with special consideration of the 
value of X rav evidence Radiology 17 
44 1931 

23 Lecco T M Zur Morphologic des 
Pancreas annulare Sitzungsberichte der 
Akad d Wis'sensch 119 391, 1910 

26 Baldwin W M A specimen of annular 
pancreas Anat Rec 4 299 1910 

27 Summa H Pancreas annulare in re 
port on the pathological exhibit Mis 
soun State Rledical Association, J A 
M A 35 43 1900 

28 W anke R Duodenalanomalien im 
Rontgenbild und ihre klinische und 
therapeutische Bedeutung Fort'^chr Geb 
Ronlgenstrahlen 39 249 1929 

29 Howard N J Annular pancreas Surg 
Gynec & Obst 50 533 1930 

30 Brines O A Annular pancreas involved 
m acute hemorrhagic pancreatitis Ann 
Surg 92 241 1930 

31 Lehman E P Annular pancreas as a 
clinical problem Ann Surg 115 574 
1942 

Stofer B E Annular pancreas a tabu 
lation of the recent literature and report 
of a case Am J M Sc 207 431 1944 



502 The Duodenal Curve 


33 Conroy, C F , and Woelfel, G F An- 
nular pancreas A report of two cases, 
Surgery 29 902, 1951 

34 McIntosh, R , and Donovan, E J Dis- 
turbances of rotation of the intestinal 
tract, clinical picture based on observa- 


tions in 20 cases, Am J Dis. Ch,ld 
57-116, 1939. 

35 Glover, E D , and Hamann, C A In- 
testinal obstruction in the newborn due 
- to congenital anomalies, Ohio State M J 
36 833, 1940 


31 

Diverticula of the Duodenum 


INCIDtiNCE AND T\PLS 


One of the earliest reports of a duodenal 
diverticulum was that of Morgagni,' who 
described a diverticulum of the duodenum 
two fingers breadth distal to the p>lorus, 
the orifice of which was large enough for 
the insertion of a finger It was not enclosed 
bj anj tunic except the serosa There was 
no trace whatever of ulceration past or 
present He also described diverticula m the 
goose, and other authors found it m the 
horse dog, hog and rodent 
According to Buschi ■* Fleischman de 
s rib d 3 cases of duodenal diverticula m 
181S In 1 case, of a man 64 jears old 
thk.re were two diverticula near the papilla 
of Vater In the second case there were 
four diverticula near the papilla In the 
third case, that of a man 28 jears old, sev 
wa] Small diverticula were aNo found near 
t e papilla In addition, Buschi made a 
resume of all the cases of diverticula of 
t e duodenum m the literature up to the 
ite of the publication of his paper in 1911 
be added 3 cases of his own 
eckel described a hernia of the inner 
^embrane and the formation of a rounded 
umor (in the intestine) termed a ‘false 
(d spunum) ” He stated 
were to be found frequently in 
‘be duodenum 

Shaw® made an exhaustive 
^ y of diseases of the duodenum based on 
of 17 652 autopsies They de 
m varieties of pouches originating 

eith ^ In one type, the wall is 

perfectly normal or has been altered 


by distention, so that the wall is thinned 
or the muscle fibers separated In the sec 
ond type, the pouch is the result of previous 
ulceration of the muco'ia, or it develops be 
cause of adhesions to the serosa In the 
first group the mucosa is normal and the 
serosa free of adhesions Because of the 
thinning and the separation of the muscular 
layer there is a herniation of the mucosa 
Diverticula are usually single, only one of 
their cases showing two such diverticula 
They found the most common location to be 
the papilla of Vater The age of the young 
est patient was 34 and that of the oldest 
84 year' The lesions had produced no 
symptoms and in no case were they the 
cause of death 

Because of the fact that the site of pre 
dilection of duodenal diverticula is near the 
papilla of Vater, Letulle^ described them 
as ' diverticules perivaterrens ” Their free 
dom from any adhesions distinguished them 
from diverticula secondary to inflammation 
of the duodenum Letulle considered such 
diverticula to be of congenital origin de 
velopmg from the primitive intestine at the 
same time as the liver and the pancreas 

The remarl able frequency of duodenal 
diverticula is indicated by Baldwin,® who 
out of a senes of 105 duodenums examined 
in the anatomical laboratory of Cornell 
University Medical College found 15 cases 
In addition Baldwin gave a resume of all 
the cases of duodenal diverticula reported 
m the literature at the time of his personal 
contribution m 1911 Exclusive of his own 
senes he found descriptions of only 67 
cases However, Baldwin rightly believed 


S03 
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that this by no means gave a true insight 
into the frequency of duodenal diverticula 
since many are either overlooked or not 
reported Usually single, as man\'' as five 
diverticula vere present in one duodenum 
He found that while they might occur any- 
where throughout the duodenum, they were 
more common in the second portion They 
were usuallj' on the mesenteric side, Bald- 
wan having found all his cases to be so 
situated 

ETIOLOGY 

Perry and Shaw' considered the cause for 
the development of the^e diverticula to be 
increased intraduodenal pressure This is 
brought about by the fact that the pylorus 
prevents regurgitation of intestinal con- 
tents w'hen the duodenum is contracting 
thus exaggerating the mechanical pressure. 
In addition, there is a weakness of the 
muscular wail in the second portion of the 
duodenum produced b}’’ the oblique inser- 
tion of the common bile duct This factor 
w'ould tend to make such an area more 
amenable to the effect of the increased 
intraduodenal pressure 

The congenital theory' of the origin of 
duodenal diverticula is supported by the 
w’ork of Baldwin and Buschi Baldwin 
found m an examination of 100 duodenums 
that, in 60 cases, there was a distinct hol- 
lowing of the duodenal wall at the site of 
the major papilla, with the common bile 
and the main pancreatic ducts situated in 
this depression Such findings suggest the 
persistence of the original diverticulum 
from which both the liver and the ventral 
anlage of the pancreas originate, and favor 
the congenital origin of dnerticula in this 
region 

7'he congenital origin of duodenal diver- 
ticula received strong support from Buschi 
His main reasons for assuming the con- 
genital nature of the diverticula were 

1 The duodenum is that portion of the 
intestine w’hich during fetal life undergoes 
the most profound changes because of the 
fact that the ducts of the pancreas and liver 


develop from it It would therefore not be 
strange for developmental anomalies to 
arise in this region In two of his cases he 
found dilatation of the common bile duct 
of a congenital nature 

2 He quoted a case reported by Shaw in 
which a duodenal diverticulum w’as found 
in a newborn child This diverticulum was 
associated with a congenital occlusion of 
the duodenum. 

3. The fact that duodenal dnerticula 
may be associated with other congenital 
diverticula, as in the case reported by 
Falconer,'" in which a diverticulum of both 
the stomach and the duodenum were found 

4. The presence of areas of accessorj 
pancreatic tissue distal to the pylorus. 

5 The observations of Lewis and Thing' 
that during the second month of fetal life 
in mammaU there are numerous epithelial 
excrescences throughout the entire length 
of the intestine These are particular!} 
marked in the duodenum and jejunum 

6 The absence of ani mechanical causp 
for the formation of such diverticula, such 
as ulcers tumors or adhesions Thus in the 
three personal cases which he reported there 
was no evidence of any of these mechanical 
factor' There was no evidence of scars or 
of inflammatorv changes in neighboring 
structures 

.As previouslv stated Aforgagni noted 
diverticula of the duodenum in various 
forms of lower animal life 

ROEXTGEX DL\GXOSIS 

Koentgenologically, a dnerliculum of the 
duodenum has the appearance of a rounded 
sac, as a rule connected by a narrow neck 
w’lth the duodenum where it originates 
Strands of normal mucosa may be seen en- 
tering the neck of the diverticulum Rarelv, 
mucosal folds may be noted within the sac 
itself. Diverticula of the first portion of the 
duodenum are extremely rare Those found 
in this area hav e almost inv ariabiv been sac- 
cular dilatations secondary to an ulcer and 
prestenotic in location I have personal}' 
never seen a case of a primary diverticulum 
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of the duodenal bulb PncticalK speaking, 
diverticula ma> be found an\ where in the 
rest of the duodenal curve up to and in 
eluding the duodenojejunal junction The 
earliest ca es of a diverticulum of the duo 
denum with a roentgenologic description 
are tho e of Ca^e^ and rors«ell and Ka\ ® 
The site of predilection for the origin of 
diverticula IS the penampullarv region The 
diverticulum mav then be noted extending 
horizontallj inward about inidwav between 
the duodenal bulb and the transverse por 
tion of the duodenum \s a rule, the 
diverticula are single and originate along 
the me enteric border of the duorlenal 
curve In 'ome ca'Cb th^v mav be multiple 
and in one instance Sprigj,s and Marxer’® 
found 'ux diverticula of the duodenum as 
well as others in the jejunum The diver 
ticulum maj at times be freelv movable 
It maj exhibit superficial variation of con 
tour and as a rule is not tender to localized 
palpation unless inflammatorv changes 
have occurred within it In rare cases a 
diverticulum maj be noted originating 
from the lateral border of the duodenal 
curve In the erect position, the diverticu 
lum ma> show a fluid level capped b> gas 
Frequentlj, diverticula are discovered 
accid ntallv m routine examination and 
have no clinical significance At times how 
f'cr, a diverticulum mij gu e rise to s>mp 
tonia as the result of ulceration In ca^es of 
^pper abdominal pain localized tenderness 
over the site of a diverticulum in the ab 
sence of any other discovirable cau<5e mav 
00 sugn;eetng qj inflammation That diver 
'cu a are capable of producing serious 
isturbances is shown in the report b\ 
0 enthal,” -vvijo described the findings at 
uiopav in a 70 jear old woman of a diver 
'cuum of the second portion of the 
end ^hich had compresised the distal 

of common duct, causing dilatation 

mn ^ because of pressure on the 

caused necroMs of the 
diveT^^ ^’^^^uers' tw o cases of duodenal 
there were definite disturbances 
could be traced to their presence 


Thus, m one case, checked b> autopsv find 
mgs, the diverticulum near the papilla of 
\ater was inflamed and covered with a 
viscid lijer of mucus which it was difficult 
to detach There was inflammation and 
swelling at the papilla of Vater, which was 
do ed oft b> a plug of mucus The bile duct 
was dilated and the gallbladder distended 
Icterus was present Apparentlv the diver 
ticulum had been responsible for a duode 
nitis and inflammator> changes of the 
common bile duct ALo, in Akerlund s*® 
case of a diverticulum of the ampulla of 
Vater, operation revealed a necrotic mass 
in the head of the pancreas close to the 
duodenal wall at the origin of the diverticu 
lum The etiologic relationship apparentlv 
depended upon the development of a diver 
ticuliiis with swelling of the papilla of 
\ ater and secondarv stasis and dilatation of 
the ducts Lucinian'^ also reported a case 
of perforation of a duodenal diverticulum 
into the head of the pancreas 

\icholson’ described the findings at 
aulops> showing the compression pro 
duced bv a diverticulum of the second 
portion of the duodinum on the distal end 
of the common duct It is interesting that 
clinically the jaundice which had been pro 
duced was of an intermittent character, 
probably due to variations in the degree of 
distention of the diverticuhim 

Ogilvie'® reported four cases confirmed 
bv autop^'V in which a diverticulum m the 
papilla of \ a^er had occluded the pan 
creatic duct and caused necrosis of the 
pancreas 

Ordinanlv the diverticulum is emptied 
of its barium contrnt at about the same 
time as the rest of the duodenal curve 
Occasionallv however a small amount of 
barium may remain in the diverticulum 
longer than elsewhere in the duodenum 
and m rare instances I have seen a retention 
of the barium within the diverticulum for 
manv davs Such abnormal retention mav 
be due either to a very narrow normal neck 
or to edema occluding the neck as a result 
of inflammation When the diverticulum 
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Fig 388 {Right) Diverticulum of the second portion of the duodenum Note the 
mucosal structure in (he proMmal portion of the diverticulum 


originates fiom the lateial wall of the sec- immune to the development of diverticula 
ond portion of the duodenum just distal Moreover, the distortion due to the asso- 
to the bulb, it may simulate the appearance ciated inflammation and the frequent 
of a gallbladder following a cholecyst- demonstration of the biliary ducts, either 
duodenostomy The history, of course, will due to the presence of air or ingested 
make differentiation a simple matter. In barium, will all help to make the differenti 
those cases of spontaneous fistula between ation readily possible 
gallbladder and duodenum it is the duode- Perplexities in differential diagnosis may 
nal bulb that is practically always the site arise when a diverticulum appears to over- 
of involvement, a region that is peculiarly lap either the duodenal bulb or the lesser 



Fig. 389 (A, Left, B, Right) Diverticulum of the second portion of the duodenum 
Note the variation in the relative position of the diverticulum to the second portion o 
the duodenum, associated with changes in the peristaltic activity of that segment No e 
the variations in the shape as well as in the mucosal pattern of the diverticulum 
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curvature of the stomach Under such con 
ditions a diverticulum actually originating 
from the second portion of the duodenum 
simulate a niche of the duodenal bulb, 
and at times, with the film taken in certain 
degrees of obliquit>, maj appear as if it 
were a niche of the les'^er curvature of the 
stomach It is especially the diverticulum 
of the duodenojejunal junction, however, 
that, b> overlapping, may closely simulate 
the ni^e of a gastric ulcer Careful fluoro 
scopic observation and films taken in van 
ous degrees of obliquit> will lead to a 
correct differentiation It is only when a 
detailed fluoroscopic technic has not been 
observed and when an attempt is made to 
reach a diagnosis on the basis of a few 
films taken without change in the ]iatient s 
position, that a duodenojejunal diverticu 
ium overlapping the lesser curvature may 
be falsely interpreted as having been pro 
duced by a gastric ulcer In exceptional 
cases the duodenogram, as previously de 
scribed, may aid m the exact localization of 
a diverticulum by permitting a homoge 
neous filling of the entire isolated duodenal 
curve, unobscored by the overlapping 
stomach 

Differentiation of a diverticulum from an 
ulcer of the «5econd portion of the duodenum 
has been previously described, and the 
charactenstic location the narrow neck oi 
the diverticulum and the occasional change 
ability of Its contour should all aid in its 
recognition without anv difticulty 

Occasionally, a deposit of barium at the 
inner border of the second portion of the 
duodenum may be due to retention within 
a dilated ampulla In such cases the shadow 
occupies a characteristic location and as 
a rule is extremely small amounting to 
no more than a fleck Exact differentiation 
from a very small diverticulum may be im 
possible, since this region is the site of 
predilection for their development as well 

/ffusfratvve Cases The variows tomi\ 
genologic features of diverticula of the duo 
denum are demonstrated m the accompany 
‘og illustrations 



Fig 390 Diverticulum of the third por 
tion of the duodenum 


Figure 387 shows the most common loca 
tion of a duodenal diverticulum in the 
second portion of the duodenum, at its inner 
border, in the region of the ampulla of 
Vater Note the mucosal folds emanating 
from the duodenum and passing into the 
diverticulum 

Although the contour of the diverticulum 
IS usually well rounded, it may appear in 
dented along its external border 

Rarely mucosal folds may be noted with 
in the confines of the sac itself (Fig 388) 

\ duodenal diverticulum m addition to 
showing mucosal folds within it may also 
exhibit minor variations m its relative posi 
tion primarily the result of peristaltic ac 
tivity in the loop of duodenum from which 
it originates The contour will al^o vary 
with the amount of barium within it anti 
also perhaps because of intrinsic peristaltic 
activity (Fig 389 A and B) In Figure 
389 A the diverticulum originating from the 
inner border of the second portion of the 
dwodewvww vs- somewhat elowgatcd awd 
an angle of about 45° with the loop of duo 
denum to which it is attached Mucosal 
folds are present within it 
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Fig 391 Diverticulum of the duo- 
denojejunal junction With evainination 
in the erect position the diveiticulum 
shows a fluid level capped by gas 



Fig 393 Note the multiloculated di- 
verticulum originating from the inferior 
border of the third portion of the duo- 
denum 



Fig 392 Diverticulum of the lateral 
border of the second portion of the duo- 
denum 


In Figure 389 E. nith the patient in an 
identical position the diverticulum is no\\ 
globulai in shape and foims almost a right 
angle vith the second poition of the duo- 
denum The neck of the diverticulum is also 
clearly noted The change in position is ap- 
parently secondary to the peristaltic activ- 
il\ in the second portion of the duodenum 
from vhich it originates The mucosal folds 
Avithin the diverticulum aie noted again 
These appeal to be altered, suggesting that 
the mucosa of the diverticulum may also be 
capable of alteiing its configuiation 
Such fcatuies in the appeal ance and the 
beha\ior of a duodenal diveiticulum offer 
clear cnteiia in differentiating it fiom the 
niche of an ulcer bej'ond the bulb 

Less common than a diveiticulum of the 
second poition of the duodenum is one 
oiiginating fiom the third poition of the 
duodenum (Fig 390) Note also the strands 
of mucosal folds enteimg the diveiticulum 
Less common than eithei of the two loca- 
tions aheady desciibed is the duodeno- 
jejunal junction A diveiticulum in this 
region is shown in Figure 391 Note that, 
in the erect position, there is a characteris- 
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tic fluid level A diverticulum m the duo 
denojejuna' area ma>, under certain con 
ditions, simulate the niche of a gastric ulcer 
if It happens to overlap the leaser curvature 
of the stomach Differential diagnoais is 
«imple in that change in the patient’s posi 
tion will cause a 'reparation of the diver 
ticulum from the stomach, therebv showing 
that the suspicious saccular area is not an 
intrinsic part of the stomach itself 

Although, as a rule, a diverticulum origi 
nates at the inner border of the duodenal 
curve, It ma>, in rare instances, be noted 
extending from the lateral border (Fig 
39 ’) 

A diverticulum ma\ also originate from 
the inferior border of the third or Irons 
\erse portion of the duodenum (A T male 
aged 61) The patient was hospitalized be 
cause of an empvema of the right pleural 
'pace The diverticulum was an incidental 
finding of no clinical significance (Fig 39a) 

Multiple diverticula of the duodenum are 
not common In Figure a94 the proximal 
diverticulum is at the inner border of the 


second portion of the duodenum and the 
other originates from the third portion Fig 
ure 395 ''howa three diverticula originating 
from the third portion of the duodenum 

In the following case the presence of 
three diverticula of the duodenum was con 
firmed bv autopsv 

H AI , female, aged 65 One >ear prior to 
her admission to the hospital, the patient had 
had an omentoppvj and cho!ec>stostomy The 
findings at this time were Laennecs cirrhosis 
and uscites She became gradually weaker and 
finallj bedridden Several months before ad 
mission, she developed a moderate degree of 
dysphagia hoarseness, unproductive hacking 
cough, vague lower abdominal pains and 
tingling ot the extremities The d>sphagia 
finally betame very marked and the patient 
was unable to swallow even liquids She had 
lost considerable weight Physical examina 
lion of the abdomen was essentially negative 
except for an upper abdominal scar 

Theautopsj findings were as follows The 
esophagus is of normal caliber The mucosa 
of the stomach is normal throughout The 
stomach wall is of normal thickness A small 
portion of the stomach near the cardia can be 




510 Diverticula of the Duodenum 


pressed through the esophageal hernial orifice 
The duodenum contains three bottle-shaped 
diverticuh One measures cm m length 
and 1 cm at the neck arising from the medial 
aspect of the proximal portion of the second 
part of the duodenum and extending medially 
anterior to the head of the pancreas and is 
composed of mucosa grosslj' A second di- 
verticulum is found arising just behind the 
ampulla of Vater The diverticulum runs be- 
hind the common bile duct and in front of the 
pancreas This diverticulum is approximately 
the same size as the first Its wall is grossly 
composed of mucous membrane, with a few 
reddish strands of tissue coursing longitudi- 
nally over the mucous membrane A third 
diverticulum, measuring 1 cm in depth and 
Yz cm m diameter at the neck, is found in 
the midportion of the duodenum, arising from 
its posterior superior wall, and runs superiorly 
It IS composed of mucous membrane, grossh' 



Fig 396 Three diverticula of the duo- 
denum (verified at autopsy) 
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The remainder of the small intestine is 
normal and a moderate amount of white, 
semisolid, pasty material is found in the 
lower portion of the ileum A small amount 
of fecal material mi\ed with while, pasty ma 
lerial is present in the ascending and trans 
verse colon The sigmoid is normal A few 
small dilated inferior hemorrhoidal vessels 
appear through the rectal mucosa 
Roentgen examination (Fig 396) revealed 
three diverticula at the inner border of the 


duodenal curve The first diverticulum on 
ginated at the inner border of the second por 
tion of the duodenum just distal to the 
bulb The second diverticulum originated in 
close proximity to the first in the region of 
the papilla of Vater The third diverticulum 
originated at the superior border of the third, 
or transverse, portion of the duodenum and 
was directed upward and slightl> inward As 
noted above, there was autopsv confirmation 
of the presence of these three diverticula 
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troduodenal retention at 6 hours Beyond 
the zone of obstruction only a trickle of 
barium may be noted making its escape 
However, such stenosis may show a varia- 
tion on repeated examinations with an 
interval of weeks in between, that is to 



Fig 397 (A, Top) Adenocarcinoma 
in the second portion of the duodenum 
Note the translucent area within the sec- 
ond portion of the duodenum produced 
by the tumor (B, Bottom) Microscopic 
appearance of the tumor 


say, the original examination may show 
huge dilatation of the proximal duodenum, 
with almost complete retention at 6 hours, 
and yet a later examination may fail to 
show any marked degree of obstruction 
This may be explained by assuming that a 
partial sloughing of the tumor has occurred 
m the meantime When the duodenojejunal 
area is involved and this region is not 
clearly visualized because of the overlap- 
ping of the barium-filled stomach, one may 
be led to assume that the original observa- 
tion did not justify a diagnosis of an organic 
obstructive lesion as the cause Although 
obstruction is a common finding with carci- 
noma of the duodenum, there may, in some 
cases, be a surprising lack of such evidence 
even when the tumor is quite large This is 
apt to occur with the bulky polypoid type 
of tumor because it permits sufficient 
canalization for the ready escape of the 
barium 

4 As IS the case with polypoid malignant 
lesions elsewhere, these lesions produce ir- 
regularly outlined translucent areas, due to 
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the protrusion of the groulh ^\^thm the 
lumen, causing concomitant displacement 
of the barium 

Examples of the irregiihntj of contour 
and obfitruction produced b> intrinsic new 
growth of the duodenum In\e been de 
«cnbed b> Soper" Matcer and Harlmm,’ 
Swen'^on and Levin," Lachapele and 
Dumon" and Claiborn and Dobbs * 

IlUistrati c Cases The following is a ca'te 
of carcinoma of the duodenum just distal to 
the bulb 

C AI , male aged 4S This patient gave a 
6 month historj of increasing weakness and 
a loss of about 14 pounds in weight There 
was no pain at anj time except on one occa 
Sion when he complained of pain in the back 
About 1 month before his admission to the 
ho'pital he had had a severe hemorrhage in 
’ ted by tarr> stools lasting for about 2 


dajs Three blood transfusions were given 
Physical examination was essentially nega 

live 

At operation a robin’s egg sized intraduo 
denal mass was extirpated It was attached to 
the posterior duodenal wall in the region of 
the ampulla of Vater but did not occlude the 
papilla 

The pathologic examination was adenocar 
cinoma of the duodenum A lymph node 
showed metastatic carcinoma 

Roentgen examination (Fig 397 A) showed 
a rounded intraluminal translucent area 
within the confines of the second portion of 
the duodenum A diagnosis of tumor of the 
duodenum was made Because of its roentgen 
characteristics I thought that the tumor 
might be benign As noted m the pathologic 
tud> the lesion was an adenocarcinoma Fig 
ure 397 B shows the microscopic appearance 
of the tumor 

\ tumor of the papilla of Vater mav show 



Fig 398 Carcinoma of the papilla of Vater Note the 
irregularly rounded translucent area within the second por 
tion of the duodenum in the anatomic position of the 
papilla 
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Fig 401 (A, Lcjt) Carcinoma of the papilla of Vater Note the deformity at the inner 
border of the second and the third portions of the duodenum and the irregularly outlined 
translucent areas present mainly in the third portion (B, Right) Same patient Appear- 
ance of the tumor in cross section 


duct to its entrance into the duodenum, it is 
found to be completely constricted by the 
mass in the duodenum 

“The pancreas is of average size, pinkish in 
color, fairly firm in consistency and shows no 
deformity The pancreatic duct is found to be 
somewhat dilated and is traced easily to the 
head of the organ, where it is found to enter 
a mass in the duodenum ” 

The final diagnosis was ampullary adeno- 
carcinoma of the duodenum with metastases 
to the liver and stenosis of the ampulla of 
Vater 

Roentgen examination (Fig 401 A) re- 
vealed a well-circumscribed, cup-shaped de- 
fect at the inner border of the second portion 
of the duodenum In addition, there were 
numerous irregularly rounded translucent 
areas involving the third portion of the duo 
denum The preoperative diagnosis was 
malignant lesion involving the second and 
third portions of the duodenum The possi- 
bility was considered that the lesion might 
represent a tumor of the papilla or an inva- 
sion from a carcinoma of the pancreas As 
noted at autopsy, the deformity was due to a 
carcinoma arising from the papilla of Vater 
Figure 401 B shows a cross section through 
the large tumor of the duodenum as well as 
dilatation of the intrahepatic ducts and a 
metastatic node in the liver 

A carcinoma originating in the ampulla 


of Vater may not only spread distally but 
also may grow proximally and invade the 
duodenal bulb 

J R , male, aged 53 The patient gave an 8- 
month history of progressive weakness, jaun- 
dice and a marked weight loss of from 35 to 40 
pounds The stools were clay-colored He had 
no abdominal pain Physical examination re- 
vealed an emaciated, jaundiced, middle-aged 
white male The liver was palpable, five 
fingers’ breadth below the costal margin, firm 
and of irregular outline The spleen appeared 
to be moderately enlarged Chemical studies 
pointed to an obstructive jaundice The icteric 
index was 80 

At operation, approximately 200 cc of 
clear, yellow fluid was present The gall- 
bladder was greatly enlarged and measured 
about 20 cm by 10 cm The common and 
cystic ducts were enormously dilated The 
liver was of normal size, dark-green in color 
and firmer than normal An indurated mass 
3 cm by 5 cm was present in the region of 
the head of the pancreas, m the curve of the 
second portion of the duodenum A resection 
of the head of the pancreas was done, includ- 
ing the entire duodenal curve, with a choledo- 
cho-enterostomy and gastro-enterostomy 

The report of the gross examination was 
“On opening the duodenum, a polypoid mass 
of tissue extends from the region of the 
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papilla into the duodenum m all directions for 
a distance of about 6 cm ’ The microscopic 
diagnosis was adenocarcinoma of the ampulla 
of Vater 

Roentgen examination (Fig 402) shows a 
smooth defect of the inner border of the en 
tire second portion of the duodenum The 
first portion of the duodenum shows a marked 
deformit> with numerous irregularly rounded 
translucent areas within it A large arei of 
translucency is present at the lunction of the 
first and second portions of the duodenum 
The evidence is that of a tumor involving 
almost the entire second portion of the duo 
denum and invading the duodenal bulb 

As noted m the pathologic examination, the 
tumor was an adenocarcinoma of the papilla 
of Vater extending in each direction for a 
distance of about 6 cm 

The difficulty of differentiating between 


a primary carcinoma of the second portion 
of the duodenum and a carcinoma of the 
pancreas secondarily invading the duo 
denum is illustrated by the following case 

F B , male, aged 57 The patient give a 
2 month history of intermittent right upper 
quadrant pain, most marked about on< half 
hour after meaLs There was no vomiting or 
jaundice He had a severe secondary anemia 
Gastric analysis showed an achlorhydria after 
histamine On several occasions he had noted 
tarry stools He lost 7 pounds in the preced 
ing few months Physical examination of the 
abdomen was essentially negative 

Roentgenographic examination (Fig 403) 
revealed neoplastic involvement of the stcond 
portion of the duodenum Note the deformitv 
of contour of this segment and the rounded 
area of translucency within it At operation 



Fig 402 Carcinoma of the papilla of \ ater Isote 
the defect at the inner border of the entire second 
portion of the duodenum as well as the translucent 
areas within the duodenal bulb as a result of the 
invasion of this region by the tumor 
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‘There was a hard nodular mass about the 
size of a lemon emerging from behind the 
second portion of the duodenum and extend- 
ing laterally nuth digitations into the right 
lumbar gutter There were a few hard, pear- 
sized regional l3miph nodes There were no 
metastatic deposits within the liver The re- 
mainder of the abdominal organs were of the 
usual size and in the usual position ” 

A small wedge of tissue was removed from 
the mass at the second portion of the du- 
odenum A posterioi gastro-enterostomj^ was 
done 

Pathologic diagnosis of the biopsj^ speci- 
men Carcinoma 

Seven months after operation the patient 
was readmitted with jaundice, dizziness, ab- 
dominal pain and itching Phj'sical examina- 
tion at this time revealed marked icterus, 
some emaciation, generalized tenderness of 
the abdomen and a hemoglobin of 5 Gms 
While the evidence was of a carcinoma in- 


volving the second portion of the duodenum, 
the exact origin of the lesion was not deter- 
mined The rounded translucent area within 
the confines of the deformed second portion 
of the duodenum might suggest that the ma- 
lignant tumor had originated from the pa- 
pilla of Vater The tarry stools during the 
earljf period of clinical symptoms and the 
later development of jaundice might sub- 
stantiate this view However, the possibility 
of a carcinoma of the head of the pancreas 
breaking through into the lumen of the second 
portion of the duodenum cannot be elimi- 
nated with assurance In some cases the exact 
origin of the malignant tumor cannot be de- 
termined at the time of surgical exploration, 
unless a vide resection including the head of 
the pancreas and the duodenum has been per- 
formed Inspection of the resected specimen 
maj' be essential m order to determine the 
nature of the lesion 

The roentgen appearance of carcinoma of 



Fig 403 a, B, C, D Carcinoma involving the second portion of the 
duodenum Note the marked deformity of the second portion o t e 
duodenum and the rounded intraluminal area of translucency in 
the different views 
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the third portion of the duodenum is illus 
trated by the next case 

H H , male, aged 56 This patient bad had 
an excision of a poljp of the rectum The 
pathologic report was adenoma Following the 
operation, however, the patient failed to re 
gain his strength For 3 months he complained 
of severe pain across the lower abdomen, par 
ticularly on lying down OccasionalU he also 
had pam in the back Shortiv before opera 
tion the pain occurred from 2 to 3 hours after 
meals and awoke him at night There was no 
vomiting and no gro'^s blood in the stool He 
had a severe degree of anemia Physical ex 
ammation of the abdomin was negative ex 
cept for a resistance in the epigastrium 

Operation revealed a large mass about the 
size of a grapefruit, with its base m the duo 
denojejunal fossa The mass was not re 
sectable A biops> was taken The pathologic 
report was “carcinoma simplex ” 

Roentgen examination made prior to 
operation (Fig 404) revealed an infiltrative 
lesion involving the distal region of the third 
or transverse, portion of the duodenum Ir 
regularly outlined translucent areas were 
present within the zone of involvement The 
region appeared dilated There was no ob 
traction to the flow of barium through this 
region The preoperative roentgen diagnosis 


was carcinoma of the third portion of the 
duodenum 

The next case shows roentgen deformities 
produced bv a carcinoma of the third por 
tion of the duodenum 

W F male aged 43 Seventeen days and 
10 days before admission to the hospital the 
patient had an episode of weakness collapse 
with loss of consciousness lasting for a few 
minutes followed each time by a black stool 
Two davs after the second episode he vom 
ited and from then on continued to do *^0 
after everv meal He lost from 30 to 40 
pounds in the preceding \ear Stool examina 
tion was positive for blood on three occa 
sions Ph\ steal examination was essentially 
negative While on the ward he developed 
some generalized abdominal pam 

Roentgenographic examination (Fig 405 A 
and B) revealed a deformity of the third por 
tion of the duodenum characterized by irregu 
lanU of contour and numerous small 
rounded translucent areas which I interpreted 
as being due to a malignant lesion 

At operation “A carcinoma of the termi 
nal portion of the duodenum was noted just 
proximal to the ligament of Treitz This ex 
tended distallv into the first portion of the 
jeiunum at which point the bowel was ob 



Fig 404 Carcinoma of the third portion of the 
duodenum Note the irregularity of contour and the 
intraluminal translucent areas produced bv the tumor 
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Fig 405 Adenocarcinoma of the third portion of the duodenum (A, Left) Note the 
abrupt change in the mucosal pattern of the third portion of the duodenum This seg- 
ment IS characterized by irregularity of contour but particularly by the many small 
rounded translucent areas within it (B, Right) The abnormal mucosal “relief” pattern 
of the involved segment is well shown at this time 


structed and twisted, and a loop of gan- 
grenous jejunum was noted There were 
metastases in the regional lymph nodes, numer- 
ous metastases in the liver and numerous 
omental metastases, as well as some in the 
parietal peritoneum ” 

Pathologic examination of a biopsy speci- 
men revealed adenocarcinoma 

A somewhat similar case of a carcinoma 
of the third portion of the duodenum is that 
of A Y , female, aged 65 


The patient felt well until one year before 
admission to the hospital, when she com- 
plained of anorexia and gaseous eructations 
Six months later she noted periumbilical pain 
made worse after eating and radiating to the 
epigastrium and the right upper quadrant 
She vomited infrequently She lost 74 pounds 
m the preceding year The stools were positive 
for blood There was a moderate secondary 
anemia Physical examination of the abdomen 
was essentially negative 

Roentgenographic examination (Fig 406 A) 



Fig 406 Adenocarcinoma of the third portion of the duodenum (A, Left) Note the 
deformity of contour and the irregularly outlined areas of translucency within this seg- 
ment (B, Right) Appearance of the resected specimen 
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revealed no evidence of anj organic pathol 
ofcj of the stomach or tne duodenal bulb 
Examination of the third portion of the du 
odenum showed definite evidence of deform 
iti of contour and irregularlv outlined areas 
of translucenc) vvithin this segment Diagno 
SIS Afalignant lesion of the third portion of 
the duodenum 

The patient was explored, and the opera 
tive report was that no organic le«ion was 
found Because of the definite roentgen evn 
dence, however, which was corroborated on 
reexamination of the patient after recoverx 
from the first exploration she was operated 
on a second time The report at operation was 
as follows “In the third portion of the 
duodenum is a large mass firm and adherent 
to the pancreas and to the transver e meso 
colon befow Thi*> involved almost the entire 
len th of the third portion of the duodenum, 
andmanv nodes were found m the region of 
the pancreas and along the superior me<en 
resected (Fig 

PatioIo^iL diagnosis Adenocarcinoma of 
lae duodenum 


Note how readil} the irregular!} outlined 
fraoslticent ureas withm the third portion 
0 Ihe duodenum m the roentgenogram ma\ 
w etplained on the basis of the poljpoid 
rrcrescences of the malignant tumor, which 
‘icl displaced the barium 
Some of the roentgen features of carci 
Roma of the third portion of the duodenum 
Rrr also illustrated m the following case 


nLv patient was 

® , n ^ about 2 > ears before adm 

^fdevue Hospital He complained 
Jbdominal pain made worse b> the consum 
‘*"d alcoholic beveragi 
enKr>j^^ months later he developed recurre 
constant T'l which finall> becai 

frpniMnli howel movements occurred me 
the evening and the nigl 
h’irn"in ill® ^ sensation of rui 

'Ro\empif! but there were no bow 

'tools V ere light tan or >. 
ThreJaV V, y a foul od( 

lost IS tw, j mucus in the stool 1 
Ro during the preceding 2 montl 

examination {Fig 40 
m the muco; 
tlie di the second portions 

The brunt of the distortic 

^'ludeDum Tf,*” portion of t 

tne contour was narrowed 



Fig 407 Carrmomi of the thud por 
Uon of the duodenum operativ ely con 
firmed Note m particular the nar’’owing 
and tht irregulantv of the configuration 
of the involved segment 


regular and associated with polvpoid changes 
in this segment The diagnosis was neoplastic 
invasion, pnmarilv of the third part of the 
duodenum Tht infiltration of the third por 
lion of the duodenum was verified at explora 
lory laparotomv A biopsy was taken from 
this segment 

Pathologic diagnosis Carcinoma of the 
duodenum 

The pati'’nt developed a psychosis which 
required observation on the psychiatric divi 
sion He later developed increasing jaundice 
Firm irregular nontender masses became 
palpable m the region of the liver ipparentU 
the result of metastatic spread of the primar\ 
lesion 

The next case is one of a malignant tumor 
at the duodenojejunal junction, which pro 
duced actual obstruction 

A F female, aged 73 This patient had 
complained of attacks of vomiting for a period 
of 6 months The vomitus at first brownish 
wouldfinally turn green Theattacksof vomit 
ing finally became more frequent and were 
accompanied by seveiepam Phvsical eTamma 
tion of the abdomen was essentially negative 

Operation revealed a carcinoma of the duo 
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denojejunal junction adherent to the trans- 
verse mesocolon, with practically complete 
obstruction of the lumen of the gut A resec- 
tion of the jejunum was carried out Figure 
408 A shows the gross appearance of the 
tumor 

Microscopic examination revealed the 
tumor to be a metastatic cylindrical-cell 
adenocarcinoma As an autopsy was not per- 


mitted, the primary focus could not be de- 
termined 

Roentgen examination (Fig 408 B) re- 
vealed no evidence of any organic lesion of 
the stomach or the duodenal bulb There was 
a marked dilatation of the entire duodenal 
curve up to the duodenojejunal junction 
Beyond this point, only a trace of barium was 
to be noted passing through into the jejunum 



Fig 408 (A, Top) Appearance of a malignant tumor of the duo- 
denojejunal junction Compare with B {Bottom) Note the marked 
dilatation of the entire duodenal curve due to obstruction produced 
by the tumor at the duodenojejunal junction 
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At 6 hours only a small amount of banum 
was noted beyond the duodenojejunal junc 
tion, the rest 0 / the hanum bemg pre'enf in 
the stomach and the dilated duodenal cur\e 
The roentgen diagnosis \^as obstructne 
lesion at the duodenojejunal junction ‘^eri 
ously interfering ^Mth the empt\ing of the 
duodenal cur\e probably due to a new 
growth As noted abo\e, a carcinoma of the 
duodenojejunal junction pro\ed to be the 
cause of these roentgen manifestations 

SARCOMA OF THE DUODENUM 

Sarcoma of the duodenum is \erv rare, 
and of the e the leiomy o'^arcoma is the 
rarest of all Pre\ Foster and Dennis*' 
found only 61 authentic ca<ies of primary 
sarcoma of the duodenum in a survey of the 
literature up to the time oMhe publication 
of their paper in 1935, m which they in 
eluded a detailed description of 1 ca'^e of 
their own, confirmed at autopsy 
The first record of a ca«e of a leiomy osar 
coma u to be found in the report by von 
Sails* The case was that of 1 man aged 40 
m whom a clinical diagnosis of pancreatic 
abscess was made Autopsy revealed a lobu 
fated tumor m the distal portion 0 / the 
duodenum and microscopic evamimtion re 
vealed it to be 1 myosarcoma 
The second well documented ca«e is the 
one reported by Andersen ^nd Doob*"* in 
19M In their case there had been a 5 year 
istory of repeated hemorrhages into the 
intestinal tract and at autopsy a histolog 
ica y confirmed mvosarcoma containing 
two ulcerations was found, originating from 
6 second and the third portions of the 
duodenum 

reports were those of Silver 
One, Seymour and Gould, ® Fosliee and 
icHride 1 Aiajo Henning and Gar 
> '^IcCulIou^jh ‘ and Shackelford 
t'sher and Firor 

by virtue of its origin m 
tud or musculans, grows longi 

wall^V^ infiltration of the intestinal 
t’^id the involved area into a 

toon 4 ^ "‘^^t>ut serious encroachment 

^ lumen m the early stages Ulti 


tnateh, obstruction is produced as the 
tumor greatly increases in size Recause of 
Us submucosal localization m the early 
Stage, It IS not ‘^o apt to ulcerate as is the 
carcinoma With increase m the size of the 
lesion, however, the miico a is involved and 
ulcerations develop Because of the mtra 
mural character of the growth, there may 
be no radiologic evidence of abnormality, 
at least in the earlv stages Thus, in the 
sarcoma reported bv von Sails roentgen 
examination had failed to establish evi 
dence of abnormality of the duodenum and 
(he reason for this failure was evident from 
gross inspection of the specimen The lesion 
had produced neither narrowing nor dilata 
tion of the lumen and the mucosa was es 
scntially intact Similarlv in Silverstone s*'* 
case, roentgen examination had disclosed no 
abnormality of the duodenum At operation, 
a partiv intramural tumor was resected 
from the third portion of the duodenum 
and micro'copic examination established 
the diagnosis of myosarcoma Photographic 
reproductions of the gross specimen and of 
the hi-tologic appearance accompany the 
article 

In some ca'e-' however a sarcoma may 
appear radiologically as a polvpoid mass 
(Seymour and Gould “ Henning and Gar 
hnd ‘and AfeCuiJough A rounded (rans 
lucent arci within the lurr^n of the duode 
niim, having the roentgen characteristics of 
a benign tumor was present in one of the 
‘'ases reported by Pohlandt ' In addition 
to the translucent area there was a small 
dense deposit of barium Examination of 
the removed specimen showed U to be a 
metastatic sarcoma (he surface of which 
had ulcerated The dense fleck of barium 
apparently represented a nichelike area in 
the duodenal tumor 

In the case reported by SieJa/f ^ multiple 
discrete rounded translucent areas in the 
distal portion of the duodenum and also m 
the small intestine were found on roentgen 
examination in a 19ycar old patient shorth 
after the excision of a nevus on the back 
The excised pecimen revealed that these 
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Fig 409 Sarcoma of the ‘:econ(l jior- 
tion of the duoclcmim There is nothing 
in the nature of the deformitj' that 
would help to diflcrentiatc it from that 
of .1 carcinoma. 

translucent ,irca‘' wore produced In meta- 
static mclanos.ircomas One of thc>e tumor.-, 
wa.s associ.ited with a jejunal intus.suscep- 
tion 

Illustrative Cases The follow ini' is an 
e.v'implc of sarcoma of the duodenum 

r\I G , female, aged 55. The patient stated 
tliat 35 j’cars previously, she had had an at- 


tack of jaundice and, from then on, had had 
attacks of upper-abdominal pain, two or three 
times a year, finally becoming so severe as to 
require hypodermics of morphine. The pain 
became more localized to the left shoulder 
and left upper quadrant She vomited fre- 
quently and had lost 25 pounds in a short 
period With her last attack, the temperature 
rose to 103°, 

Phjsical esamination revealed tenderness 
.md a mn.ss in the right upper quadrant. 

.\t operation, the gallbladder was full of 
stones In addition, there was a tumor of the 
second jiortion of the duodenum A biopsy 
was taken from the tumor mass. The patho- 
logic report was “Fsaminalion shows an in- 
\asion of the wall by a tumor composed of 
l.irge, round cells, .‘■arcomatous in nature. The 
growth. eMciidmg to the mucosa in one pl.ue, 
h.is rc.iclied the surface of the lumen and is 
ulcerated T he nuclei are round or oval, 
mostly pale, but' in «ome places they present 
considerable \ariation in size, shape and 
staining Hands of smooth muscle fiber' 
arc seen in some parts of the tumor, which 
may be derived from the muscle coats split up 
by the tumor Diagnosis Large, round-cell 
sarcoma of the duodenum ” 

Roentgen e\amination (Fig 409) revealed 
evidence of invasion of the second portion of 
the duodenum by a tumor. 

A lymphosarcoma of the duodenum mas- 
querading as a polyp is illustrated by the 
next case. 

P S . male, aged 73 The patient entered 
the hospital complaining mainly of cough and 



translucent area and the spreading of the mucosal folds in the third por ion 
of the duodenum produced by the tumor (B, Right) Same patient ^o e 
the appearance of tlie polyp 






Sarcoma of fhe Duodenum 527 



Fic 411 Lymphosarcoma in\ol\ing the third portion of the duodenum and a segment 
of jejunum (A, Left) Note the marked deformity particularly of the transverse portion of 
the duodenum In addition there is an isolated segment of jejunum, showing constriction 
and distortion of the mucosal pattern (B, Right) Appearance of the resected lesion of the 
jejunum Note the marked narrowing of the lumen produced by the tumor 


anoretia of 3 months’ duration He brought 
up mucopurulent sputum, which later became 
slightly blood streaked He had lost 27 
pounds m the preceding year Physical ex 
amination revealed a hard, 2 5 cm , right 
supraclavicular nodule, a hard nodule m the 
right a^tilla and a few left posterior cervical 
nodes Posteriorly at the very base of the 
lungs, a few medium, moist and coarse rales 
J'ere heard The right lobe of the liver could 
be felt 5 inches below the costal margin The 
spleen was definitely palpable 
The autopsy report stated that mediastinal 
lymphadenopathy extended from the hilar 
r^on of the lungs to well above the arch 
01 the aorta Exploration of the bronchial 
ree revealed no evidence of tumor The liver 
snowed a few small, nodular infiltrations Sec 
wn of the spleen presented a mottled ap 
caused by yellowish raised areas 
“ pancreas on section showed several small 


3feas of infiltration On opening the duo 
.«nuni, a plum sized tumor extending from a 


OR narrow pedicle 1 cm above the papilla 
could be seen On its surface four 
j each about to 1 cm in 

^ "ere noted On section the tumor 
jL ^'oiilar in appearance and consistency to 
wa« nodes The pedicle of the tumor 
irn. ^'olved The remainder of the gas 
jromtestmal tract was negative The hislo 
com, was widespread lymphosar 

hich also involved the duodenal polyrp 


Roentgen examination of the duodenum 
(Fig 410 A) showed a rounded, mtralumi 
nal translucent area of the third portion of 
the duodenum, with considerable widening 
in this area and a spreading of the folds 
The diagnosis was tumor of the duodenum 
As noted at autopsy examination of the 
polvp showed lymphosarcoma Figure 410 B 
shows the gross appearance of the polyp 
\ ly mphosarcoma of the third portion of 
the duodenum with a similar lesion m the 
jejunum was found in the ca^e of N T 
male, aged 52 

The patient was admitted to the medical 
service with the chief complaints of upper 
abdominal pain anorexia, vomiting and a 
45 pound weight loss during the preceding 
4 months 

Physical examination revealed a hard ten 
der mass in the left half of the epigastric 
region There was no hematemesis or melena 
During the preceding few days the patient felt 
chilly and feverish He ran a febrile course 
With daily temperature elevations to 102 m 
spite of streptomycin and penicillin therapy 
Roentgenographic examination (Fig 411 
A) was reported as showing an infiltrative 
lesion involving most of the transver'^e portion 
of the duodenum but apparently not involving 
the duodenojejunal junction In addition there 
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Fig 412 Reticulum-cell sarcoma with 
involvement pnmaril}'' of the third por- 
tion of the duodenum Xote the narrow- 
ing and the irregularity of contour of 
this segment and the destruction of the 
normal mucosal markings 

is a short segment of jejunvm about 5 or 6 
inches distal to the ligament of Treitz, ex- 
hibiting constriction and abnormality of the 
mucosal pattern The evidence is that of a 
malignant lesion invohnng the transverse por- 
tion of the duodenum In view of the fact that 
there is another segment of small bowel ap- 
parentl 3 ' representing an invasive lesion, the 
possibility is suggested that v e may be dealing 
nith a lymphosarcoma ” 

Exploratorj' laparotomy revealed a massive 
tumor involving the third portion of the 
duodenum and the pancreatic region The 
tumor vas found to consist of numerous 
nodules of pale white tissue highh' suggestive 
of a lymphomatous tj-pe of grow th In addi- 
tion there was an annular constricting lesion 
of the jejunum A resection of the involved 
segment of jejunum was done Xo further 
operative procedure was feasible 

Pathologic diagnosis of the jejunal tumor 
was IjTTiphosarcoma reticulum-cell ty^pe 
Figure 411 B shows the gross appearance 
of the resected mass in the jejunum Xote the 
constriction of the lumen produced bj’’ the 
mass and the normal mucosal folds to either 
side In this case then the diagnosis of hunpho- 
sarcoma was made preoperatively because of 
the fact that two distinct areas were involved 
by the infiltratne lesion nameh" the trans- 
verse portion of the duodenum and an isolated 
loop of the jejunum As noted above the 
diagnosis was corroborated by surgical ex- 
ploration and pathologic examination 


Malignant invasion primarily of the third 
portion of the duodenum by a reticulum- 
cell sarcoma is illustrated in the following 
case 

A C, male, aged 59 Two years before 
hospitalization the patient developed gen- 
eralized lymphadenopathy with clinical evi- 
dence of mediastinal obstructing nodes The 
diagnosis of Hodgkin’s disease xvas made and 
W'as substantiated by lymph-node biopsy at 
another institution He was treated with ni- 
trogen mustard with quite encouraging re- 
sults, as indicated by the marked regression 
in the size of the cervical Ij^mph nodes, relief 
of dyspnea and increased sense of well-being 
During the next 7 to 8 months there was a 
recurrence of the cervical and the axillary 
nodes Again he w-as treated with nitrogen 
mustard combined w'lth radiation therapj^ He 
was discharged from the hospital He returned 
2 weeks prior to his last admission, complain- 
ing of a dull aching postprandial midepigas- 
tric pain frequently radiating to the back 
Vomiting of coffee-grounds material then su- 
pervened The stools were occasionally tarry 
black in color He lost 10 pounds in the pre- 
ceding 2 weeks On physical examination of 
the abdomen a tender nodular mass was pal- 
pable in the nght epigastric area 

Roentgenographic examination revealed the 
following (Fig 412) “No organic lesion of 
the stomach or the duodenal bulb. The duo- 
denal curve appears to he widened, and there 
is exndence of infiltration, particular!}^ of the 
third or transverse portion of the duodenum 
These findings may be explained on the basis 
of either of the following lesions (1) a tumor 
of the head of the pancreas which has sec- 
ondarily invaded the third portion of the 
duodenum, (2) a primary tumor of the third 
portion of the duodenum ” 

Operative findings' “The stomach and the 
first portion of the duodenum were of average 
size In the retroperitoneal space behind the 
pancreas and the third portion of the duo- 
denum there was a large/»tumor mass The 
bod}’’ and the tail of the pancreas could be felt 
superior to this mass and could be identified 
as being separate from the mass, however, 
the head of the pancreas was firmly adherent 
to it The cun’e of the duodenum was widened, 
and the transverse portion of the duodenum 
was distended — it lay on top of the retro- 
peritoneal mass was firmly adherent to it, and 
the posterior wall of the transverse portion of 
the duodenum was felt to be involved by the 
tumor mass This mass also extended retro- 
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peritoneallj up behind the ascending part of 
the duodenum and up alone and behind the 
common duct The gallbladder was ten<ie and 
di tended and on aspiration was found to con 
tain green tinted, thin white bile The retro 
peritoneal tumor extended downward is far 
as the le\el of the bifurcation of the aorta 
and the root of the me«enten, of the small 
bowel waa pushed toward the right The 
tumor was of a bluish purple color and wa^ 
rubberv in consi tencj, fairh smooth on the 
'urface, and on section was of a whitish grax 
color and of flesh\ consistencx It bled easiK 
The tumor was firmlj adherent to the aorta 
No metastases m the Iixer 
A gastrojejunostomj was performed, and 
the gallbladder was anastomo ed to the je;u 
num A blops^ was tahen from the mi^s 
Pathologic diagno is reticulum cell sar 
coma 


roentgen diagnosis of bexigv 

TbAIORS or THE DUODENUM 
A benign tumor of the duodenum will 
«ho\\ roentgen manifestations essentialU 
similar to those produced b> a bemgn tumor 
d ewhere in the alimentarj tract 
1 The translucent area is, as a rule, of 
mooth, rounded contour and is enttrel> 
J^Uhin the lumen, similar to that produced 
J a poljp of the stomach NIoreoxer, when 
a benign gastric tumor msaginates through 
we p>lonc ring and appears w ithin the duo 
enum the roentgen characteristics at that 
Patticubr time will be exacll> tho'-c noted 
^ith benign tumors arising within the duo 
enum it«elf This rounded translucent 
appearance produced hy a benign tumor of 
e duodenum was noted in the case of the 
eniangioma of the duodenum described bj 

Gold^^'^ > PoKp reported b> 

0 en Noialwaxs howexer, is the trans 
produced b\ the tumor sharplj 
^e and rounded m contour It max be 
To h >n appearance corresponding 
^ pathologic characteristics of the 

Dort^ occurred in the case re 

ported b\ Waters 

the if infiltration of 

main ^ duodenum, its contour re 

of shows no exidence 

Sulanij or encroachment upon the 


lumen A thin rim of barium max' be noted 
surrounding the tumor itself This occurred 
m the case of a fibromxoma m the wall of the 
duodenum that had not imaded the mucosa 
as reported b> Brdiczka 

3 A moderate degree of mobiUtx max be 
exhibited b\ the pnmarx duodenal tumor, 
so that It ma> be forced back toward the 
p>Ioru» bx manipulation during fluoro''Copic 
examination 

4 \ benign tumor max al-o produce an 
extreme degree of obstruction bj occluding 
the lumen As a result, there maj be enor 
mous dilatation of the entire duodenal curve 
up to the area of invoKement, with reten 
tion in the stomach as well as in the duo 
denum it 24 hours and longer In one of 
Raiford s'‘‘‘ci'*es ob'-tructionat tbeduodeno 
jejunal junction with secondarx dilatation 
of the xtomich and entire duodenum, as 
determined roent„enolOcicallx was pro 
duced b> a fibroma An added factor in 
exaggerating the degree of obstruction pro 
duced bx a benign tumor max be in a'ssoci 
ated intussusception 

In addition to detormities of the duode 
num producerl bx malignant and benign 
tumors there are other rarer cau.es 
Bonommi' demonstrited excellent roent 
genograms 'bowing the translucent appear 
ance produced b\ a'candes within the duo 
denal bulb 

An unu'u il case of duodenal obstruction 
was reporitd b\ A enables Roentgen ex 
amination with the opaque meal showed 
marked ddatition of the entire duodenal 
curxe up to the duodenojejunal junction 
In 'pite ol xigorous duodenal peristalsis, 
onlx a trace of the barium passed into the 
jejunum At the end of hours, however, 
a considerable amount of barium had 
reached the lejunum which for i distance 
of 8 to 10 inches was distended and ended 
abruptl> The roentgen appearance at 24 
hours was identical Operation rexealed a 
nodular ma s infiltrating, the wall of the 
small intestine and completelj encircling it 
where the roentgenogram had indicated ob 
stniction Examination of a node xxhich was 
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removed showed the presence of Hodgkin’s 
disease The tumor itself could not be re- 
moved, but this apparently represented a 
case of Hodgkin’s disease primarily in the 
wall of the small intestine 

The roentgen appearance of a polyp origi- 
nating within the duodenal bulb is illus- 
trated by the following case 

F F , male, aged 68 One year before ad- 
mission to the hospital the patient noted 
bright blood in his stool about once every 
second or third week The episodes of rectal 
bleeding became more frequent Two and one 
half months before admission he complained 
of a postprandial ache in the right upper 
quadrant There was no weight loss Physical 
examination was essentially negative, except 
for small hemorrhoids 

Roentgenographic examination when the 
duodenum was distended with barium (Fig 
413 A) disclosed no evidence of a tumor 
When partially empty, so that only a thin 
layer of barium was present, there was a 
sharply defined rounded translucent area 
within the confines of the duodenum, appar- 
ently hugging the base of the bulb (Fig 
413 B) It was my opinion that the cause was 
a prepyloric polyp intussuscepting through the 
pyloric ring into the duodenum 


At operation an adenomatous polyp was 
removed locally from the first portion of the 
duodenum to which it was attached by a short 
pedicle The tumor proved to be an adenoma- 
tous polyp of the duodenal bulb (Fig 413 C) 

CARCINOID TUMORS OF THE 
DUODENUM 

A carcinoid tumor of the duodenum is 
quite rare Lubarsch'"' in 1888 described 
two unusual tumors of the ileum which 
he considered to be primary carcinomas 
Oberndorfer*“ classified this type of tumor 
as a carcinoid He stated that they were 
usually small, circumscribed, without any 
tendency to infiltration of the surrounding 
tissues He stated further that they grew 
very slowly, did not metastasize and there- 
fore were apparently benign 
A further advance in the recognition of 
some of the peculiar characteristics of this 
type of tumor was made by Masson In 
treating sections of two such tumors of the 
appendix in a bath of ammoniacal silver for 
48 hours, the cells became impregnated with 
the silver and turned black He was also 
able to demonstrate identical changes in 



Fig 413 Adenomatous polyp of the duodenal bulb (A, Left) When the duodenal 
bulb IS filled with barium there is no evidence of the tumor. Examination with atm 
layer of barium (B, RtgM, top) reveals a sharply defined rounded translucent area 
within the confines of the duodenal bulb (C, Right, bottom) Gross appearance o e 
locally excised duodenal polyp. 
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Fig 414 Carcinoid tumor of the duodenal bulb (A, Lcjt) Note the sharplj defined 
translucent area within the duodenal bulb produced b> the tumor (B, Center) Gross 
appearance of the enucleated tumor (C, Right) Microscopic appearance of the carcinoid 
tumor 


some of the cells of the normal intestinal 
mucosa Therefore, he assumed that the tu 
mors originated from these "irgenlaftine 
cells” For this reason these tumors are 
sometimes described as argentaffmomas He 
^rote There is reason to attribute to these 
cells a special significance which future 
studies perhaps will allow us to explain 
Hotte\er, Oberndorfers sicw that these 
tumors alwajs are benign and do not 
metastasize has not been borne out b> ex 
perience Not infrequentl) thej behave like 
malignant lesions The> occur mainij m the 
appendix and the ileum Aner* in 1939, in a 
thorough sur\e> of all of the circinoids that 
had been reported since 1930, found 5 cases 
m which the tumor had originated in the 
uodenum Among 84 cases of carcinoid 
tumors, Porter and Whelan^o found one in 
e duodenum Another carcinoid of the 
uodenum was found at autopsv by Ritchie 
Stafford « 

the 23 carcinoidii m the records of 
IQin P‘tal m New Orleans from 

to 1945 inclusive involved the appen 

sh^ t7 carcinoids described b> Cruick 
m^ 4 k ^ unnmgham^ the> found none 
the duodenum 

stated in their review of 
sen t that they had not found de 

P ions of cases of carcinoid of the duo 


denum, evidentlj thej had overlooked the 
reports to which I have already referred 
Nor wib the duodenum involved in the 
reports of carcinoid tumors by a number 
of other writers on the subject (D \lbora 
and Ingegno^i Reid/^ Brown Bissonnette 
and Steele,* Grimes and Bell*'’) 

Pearson and Fitzgerald* in an analysis 
of 140 carcinoid tumors from the Mallory 
Institute of Pathology m Bo ton found two 
cases invoKmg the duodenum No metas 
tases had occurred in either of these cases 
The following is an example of a carci 
noid tumor of the duodenal bulb 

V B female aged b7 The patient entered 
the hospital with a history of burning pam in 
the upper abdomen of 4 months duration She 
had had similar episodes during a period of 
10 years She lost IS pounds during the pre 
ceding 3 months There was no vomiting or 
tarry stools Physical examination of the ab 
domen was essentially negative 

Roentgenographic examination (Fig 414 
■\) revealed a sharply defined rounded trans 
lucent area within the confines of the duodenal 
bulb The preoperative roentgenographic diag 
nosis was benign tumor of the duodenum The 
tumor was believed to b( either a polyp or an 
aberrant pancreatic, nodule 

Operation In the first portion of the 
duodenum on the anterior wall was a polyp 
approximately 1 cm in diameter It was cov 
er^ by normal appearing mucosa ’ There was 
no evidence of pathology elsewhere in the 
abdomen The polyp was shelled out, leaving 
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the serosa intact The appearance of the ex- 
cised tumor IS shown in Figure 414 B 
The findings on pathologic examination of 
the tumor are very interesting 
“Macroscopic examination Specimen re- 
ceived fresh It measures 2 x' 1 5 cm The tis- 
sue IS oval and about 1 cm in thickness and 
firm to palpation with equal density through- 
out It IS well demarcated The serosal surface 
has evidence of recent fibrin deposition The 
muscular la3^ers are white with no peculiar 
pattern The mucosal surface is intact with 
no signs of ulceration or inflammation 

“Microscopic description The mucosa is 
intact but raised by a submucosal mass, con- 
sisting of cords and sheets of uniform vacuo- 
lated cells with round dark nuclei There is 
replacement of Brunner’s glands in this area, 
but no true invasion, and the muscularis is 
unmvolved The groups of cells are separated 
by fine fibrous septa, and cells are not ar- 
gentophjdlic with Fontana’s stain 

“Pathologic diagnosis Carcinoid of the 
duodenum ” 

Figure 414 C shows the microscopic ap- 
pearance of the tumor 

This then is a carcinoid tumor of the duo- 
denal bulb Climcall}'' and pathologically, it 
behaved like a benign tumor Roentgeno- 
graphicall}'’, the deformit}^ was indistinguish- 
able from a polyp 


A benign tumor of the second portion of 
the duodenum is illustrated by the following 
case 

R S , male, aged 3 1 The patient’s only 
complaints were three episodes of bleeding 
from the gastro-mtestinal tract during the 
preceding 3 years, the last one occurring in 
the morning of the day he was admitted to the 
hospital The stools were tarry Physical ex- 
amination was essentially negative Roentgen- 
ographic examination (Fig 415 A) revealed 
an elongated translucent area within the con- 
fines of the second portion of the duodenum 
A diagnosis of polyp was made 

At operation, the duodenum was opened in 
the middle of the second portion, and a polyp, 
about 3y2 inches long, was found originating 
at the junction of the first and the second 
portions but present within the second por- 
tion of the duodenum A local removal of the 
polj'p was performed The base was ligated 
and sutured The opening m the duodenum, 
which was longitudinal, was then sutured 
transverselj' 

Pathologic diagnosis Adenomatous polyp 
of the duodenum 

Figures 415 B and C show the appearance 
of the polyp In Figure 415 B, showing the 
external appearance of the polyp, one may 
note the ulcer which was the apparent cause 



Fig 415 Adenomatous polyp m the second portion of the duodem 
(A, Left) Roentgenographic appearance, showing elongated area ot t 
lucency within the confines of the second portion of the duodenum (^B, Rtg , 
bottom) Gross appearance of the polyp, showing an area of ulceration appar 
ently the cause of the bleeding (C, Rtgfit, top) Cross section of the polyp 
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Fig 416 (A Left) Adenomatous polvp of the papilla of Vater Note the sharply 
detined area of translucenc\ produced b\ the tumor (B, Rtght) Low power view of a 
cross section of the tumor 


of the three episodes of intestinal bleeding 
Figure 415 C shows a cross section of the 
duodenal poljp 

BENIGN TUMORS OF THE 
PAPILLA OF VATER 

Benign tumors of the papilla of Vater are 
\erv rare Christopher*^ in 1933 reviewed 41 
cases m the literature of benign tumors of 
the extrahepatic bile passages to which he 
added a ca«e of his own of an adenoma of 
the ampulla of A ater He stated that Bouis 
son in 1843 described a lipoma of the 
ampulla of Vater m a cadaver The authen 
ticitj of some of the earlier reports was 
open to question In only 6 cases was the 
ampulla of Vater definiteU involved 
Baggenstoss*® studied the duodenal pa 
pilla m 100 cases at postmortem In 4 he 
found a polvp of the papilla Calzavara ” 
reported 2 cases of adenoma of the papilla 
of Vater Biggensto'^s found records of 25 
polvps of the major papilh at the Mavo 
Clinic Thev were incidental findings at 
autopsv The pol>'ps varied in size from 2 to 
5 mm m diameter Thev appeared as small 
fleshv gn> ish or pink elev aliens that 
'teemed to fill the orifice of the papilla 
Two cases of benign papilloma of the 


ampulla of Vater were described b> Cat 
tell and Pvrtek Thev also included 4 ca^es^ 
of carcinoma of the papilla, apparentlj orig 
mating in a benign lesion of the ampulla 

A benign tumor of the papilla of Vater 
ma> be demonstrable m two wa>s First, 
It mav be recognized during the course of 
cholangiographic demonstration of the com 
mon duct, if the tumor intrudes within its 
lumen This will be discussed and illus 
trated in the chapter dealing with cholangi 
ographv Second, when the tumor of the 
papilla protrudes into the lumen of the duo 
denum, it mav produce a translucent area 
Within the confines of the barium filled seg 
ment This is described in the following 
case 

The patient, A D , male aged 70 gave a 
1 month histor> of progressive jaundice, ab 
dorainal pain nausea chills fever and a loss 
of 12 pounds during this period The stools 
were clav colored Phv'ucal examination re 
vealed jaundice and an enlarged soft non 
tender liver The most significant findings 
were tho'^e revealed m the roentgenographic 
examination of the duodenum (Fig 416 A) 
There was a sharply defined, rounded trans 
lucent area at about the anatomic position of 
the papilla A diagnosis of a tumor of the 
papilla of Vater was made A local resection 
of the tumor was performed 
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the serosa intact The appearance of the ex- 
cised tumor IS shown in Figure 414 B 
The findings on pathologic examination of 
the tumor are very interesting 

“Macroscopic examination Specimen re- 
ceived fresh It measuies 2 x 1 5 cm The tis- 
sue IS oval and about 1 cm in thickness and 
finn to palpation with equal density through- 
out It IS well demarcated The serosal surface 
has evidence of recent fibrin deposition The 
muscular la 3 'ers are white with no peculiar 
pattern The mucosal surface is intact with 
no signs of ulceration or inflammation 

“Microscopic description The mucosa is 
intact but raised by a submucosal mass, con- 
sisting of cords and sheets of uniform vacuo- 
lated cells with round dark nuclei There is 
replacement of Brunner’s glands in this area, 
but no tiue invasion, and the muscularis is 
unmvolved The groups of cells are separated 
by fine fibrous septa, and cells are not ar- 
gentoph 3 dlic with Fontana’s stain 

“Pathologic diagnosis Carcinoid of the 
duodenum ” 

Figure 414 C shows the microscopic ap- 
pearance of the tumor 

This tlien is a carcinoid tumor of the duo- 
denal bulb Clinically and pathologically, it 
behaved like a benign tumor Roentgeno- 
graphically, the deformity was indistinguish- 
able from a potyp 


A benign tumor of the second poition of 
the duodenum is illustrated by the following 
case 

R S, male, aged 31 The patient’s only 
complaints were three episodes of bleeding 
from the gastro-intestinal tract during the 
preceding 3 years, the last one occurring in 
the morning of the day he was admitted to the 
hospital The stools were tarry Physical ex- 
amination was essentially negative Roentgen- 
ographic examination (Fig 415 A) revealed 
an elongated translucent aiea within the con- 
fines of the second portion of the duodenum 
A diagnosis of polyp was made 

At operation, the duodenum was opened in 
the middle of the second portion, and a pol 3 fp, 
about 3J4 inches long, was found originating 
at the junction of the first and the second 
portions but present within the second por- 
tion of the duodenum A local removal of the 
polyp was performed The base was ligated 
and sutured The opening in the duodenum, 
which was longitudinal, was then sutured 
transversely 

Pathologic diagnosis Adenomatous poljqi 
of the duodenum 

Figures 415 B and C show the appearance 
of the pol 3 'p In Figure 415 B, showing the 
external appearance of the polyp, one may 
note the ulcer which was the apparent cause 



Fig 415 Adenomatous polyp in the second portion of the duodenum 
(A, Lejt) Roentgenographic appearance, showing an elo^ngated area ot tran - 
lucency within the confines of the second portion of the duodenum (B, Ri^ , 
bottom) Gross appearance of the polyp, showing an area of ulceration appa 
ently the cause of the bleeding (C, Rjght, top) Cross section of the polyp 
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Fig 416 (A, Lejt) Adenomatous pol>p of the papilla of Vater Note the sharply 
defined area of translucent produced bv the tumor (B Rtght) Low power view of a 
cross section of the tumor 


of the three episodes of intestinal bleeding 
Figure 415 C shows a cross section of the 
duodenal polvp 

BENIGN TUMORS OF THE 
PAPILLA OF VATER 

Benign tumors of the papilla of Vater are 
very rare Christopher^^ in 19^3 reviewed 41 
cases m the literature of benign tumors of 
the extrahepatic bile passages to which he 
added a ca«e of his own of an adenoma of 
the ampulla of Vater He stated that Bouii. 
son in 1843 described a lipoma of the 
ampulla of Viter in a cadaver The authen 
ticity of some of the earlier reports was 
open to question In only 6 cases was the 
ampulla of Vater definitelv involved 
Baggenstoss'*’ studied the duodenal pa 
pilli in 100 cases at postmortem In 4 he 
found a polvp of the papilla Calzavara ” 
reported 2 cases of adenoma of the papilla 
of Vater Baggenstoss found records of 
polvps of the major papilla at the Mayo 
Clinic They were incidental findings it 
autopsy The polyps varied m size from 2 to 
5 mm in diameter They ippeared as small 
fleshy grnvish or pink elevations that 
"teemed to fill the orifice of the papilla 
Two cases of benign papilloma of the 


ampulla of Vater were described by Cat 
tell and Py rtek ^ They also included 4 cases’ 
of carcinoma of the papilla, apparently ong 
mating in a benign lesion of the ampulla 

A benign tumor of the papilla of Vater 
may be demonstrable m two ways First, 
It may be recognized during the course of 
cholangiographic demonstration of the com 
mon duct, if the tumor intrudes within its 
lumen This will be discussed and illus 
trated in the chapter dealing with cholangi 
ography Second, when the tumor of the 
papilla protrudes into the lumen of the duo 
denum, it may produce a translucent area 
within the confines of the barium filled seg 
ment This is described in the following 
case 

The patient, A D male aged 70 gave a 
1 month history of progressive jaundice, ab 
dominal pam nausea chills, fever and a loss 
of 12 pounds during this period The stools 
were clay colored Phvsical examination re 
vealed jaundice and an enlarged soft non 
tender liver The most significant findings 
were those revealed m the roentgenographic 
examination of the duodenum fFig 416 A) 
There v%as a sharply defined, rounded trans 
lucent area at about the anatomic position of 
the papilla A diagnosis of a tumor of the 
papilla of \ ater was made A local resection 
of the tumor was performed 
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Pathologic diagnosis Adenomatous poh^p 
of the papilla of \'ater (Figure 416 B shows 
a low-pow'er cross section of the poh^p ) 

A rare tj^se of duodenal tumor which ma^’^ 
be clinicalh' significant and produce roent- 
genographic evidence of its presence is the 
enterogenous c\’st These c\^sts probabh' 
originate as fetal inclusions (Lewis and 
Th 3 ’ng, tbtd ) and maj' be found an\wvhere 
in the intestinal canal The c,vst ma\’ be 
compared witli a diverticulum of congenital 
origin w'hich has been completel.v separated 
off from the lumen of the alimentar_v tract 
by obliteration of the area of communica- 
tion The c\'sts of the duodenum ma^"^ he 
directl}’’ beneath the mucosa or between Uie 
muscle laj'ers of tlie intestinal wall or be- 
neath the serosa When present between the 
laj’ers of the mesenter}’- it ma}' be a pre- 
cursor of a mesenteric c\st This phase of 
the subject ^^ll be described later in con- 
nection with a discussion of that particular 
subject 

The duodenal cyst has 5 main character- 
istics* 

1 It is mtimateW adherent to some part 
of the duodenal wall 

2 The wall of the cj st is composed of all 
the la^’ers of the intestine However, in- 
creased pressure Avithin the c\*st maj* pro- 
duce some necrosis of the mucosa with par- 
tial denudation The muscularis ma} be thin 
and attenuated 

3 The cj'St contains a fluid that is usu- 
ally clear and maj* be transparent like a 
hydrocele It represents the secretion of its 
own epithelial lining At times the fluid may 
be cloudj* or dark due to some hemorrhage 
within it 

4 The c\'st IS completely separated from 
the lumen of the duodenum itself without 
an\ trace of its original communication 

5 It may compress and narrow the duo- 
denal lumen, causing obstructive sjmiptoms 
such as \omiting 

In the case reported bj'' Waugh’’- the 
enterogenous cj’stic mass W’as found in a 
19-daj’-old female It w*as the size of a 
tangerine and intimatety connected with the 


posterioi wall of the duodenum It had pro- 
duced obstruction by compression of the 
first and the second portions of the duo- 
denum The enterogenous cyst of the duo- 
denum reported by Gardner and Hart'"' was 
found in a IS-j’ear-old girl who had com- 
plained of intermittent attacks of abdom- 
inal pain and vomiting The cystic mass 
was within the wall of the duodenum 
Aspiration yielded a thin clear slightly 
greenish fluid 

Orgias'’^ reported an enterogenous C 3 ’st of 
the duodenum in an infant 7 w*eeks old It 
w'as intimately attached to the p 3 dorus and 
the first portion of the duodenum, which 
was partialh’ obstructed Booher and 
Pack,'*^ in review'ing the literature up to 
the time of the publication of their paper 
in 1946, found records of 12 enterogenous 
C3'sts of the duodenum, to which the 3 ’ added 
a detailed description of two operate eh’ 
confirmed C 3 'sts of their own An additional 
case (the fourteenth in the world literature) 
was reported by Shallow, M'^agner and 
Manges The C 3 ’st involved the second 
portion of the duodenum and was submu- 
cosal in location It occurred in a 12 - 3 ’ear- 
old male Of the 14 cases 10 were encoun- 
tered between the time of birtli and the 
age of 4 months The oldest w’as the l5-3’ear- 
old patient alread 3 ’ referred to, which w’as 
described b 3 ’ Gardner and Hart 

The duodenal C 3 ’St described b 3 ’ Peple,®' 
however, occurred in a female, aged 69 The 
C3*st was witliin the anterior w’all of the 
duodenum It consisted of two thm-walled 
C 3 'sts shaped like a dumbbell and w’as re- 
moved b 3 ’ local enucleation It had com- 
pressed tlie lumen of the first portion of 
the duodenum The second portion of the 
duodenum was invaded b 3 ’ the enteric C 3 'st 
described b 3 ’ Lorber and IMachella 

The roentgen deformit 3 ’ produced b 3 ’ the 
C 3 ’st depends on two factors (1) its loca- 
tion and (2) the degree of occlusion of the 
lumen of the duodenum It may produce a 
rounded translucent area occup 3 ’ing most of 
the duodenal bulb (Peple) The lumen of 
the duodenal bulb may be narrowed as a 
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result of a conca\e defect of the greater 
curNature border of the bulb becau-'e of 
the submucosal localization of the c\st in 
this region (Booher and Pack ) In the 
second portion of the duodenum, the cjst 
ma> produce a ‘‘harplj defined rounded 
intraluminal area of translucencj (Booher 
and Pack, ■' Lorber and Machella '^) Hon 
ever, the cjst ma> alao produce an irregu 
larlv outlined ill-defined deformitj of the 
medial border of the second portion of 
the duodenum (Shallow, \\agner and 
Alanges ®) There are no roentgen charac 
teristics which would help to differentiate 
a c>it of the duodenum from other t>'pfc> 
of tumors It is possible that the diagnosis 
might be suspected if a deformit> of the 
duodenum which might conceivablj be pro 
duccd b> a c>st was found m earl> mfanc> 
or childhood 

\a interesting ca«e of two lipomas of the 
second portion of the duodenum was re 
ported b) Fawcett, Bolton and Geever 
An additional lipoma was found in the pre 
pjlonc portion of the stomach Preoperative 
roentgen examination repealed a translucent 
area in the pars p>lorus and an independent 
Iranslucenc) within the confines of the sec 
ond portion of the duodenum The diagnosis 
of multiple lipomas was established on the 
basis of histolOjjic studj of the resected 
tumors 

Benign tumors of the third portion of the 
duodenum are extremel> rare Allison and 
Babcock in the roentgenographic exami 
nation of a patient with a histor> of re 
current episodes of melena discovered a 
sharplj defined rounded translucent area 
in the third portion of the duodenum 
Operation revealed a soft pedunculated 
lipoma as the cause of the roentgen de 
formitj The authors found in the literature 
records of less than 20 lipomas of the duo 
denum most of them discov ered incidentally 
at autopsy 

Although benign tumors of the duodenum 
are rare enough a polyp of the third portion 
of the duodenum is most unusual The fol 
lowing is a completely documented case 
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Fic 417 Adenomatous polyp of the 
third portion of the duodenum (A Top) 
Note the intraluminal translucency pro- 
duced by the polyp (B, Bottom) Ap 
pearance of the excised polyp Note the 
cl<y-e correlation of the roentgenographic 
deformity and the polyp 


E G male aged 63 The patient gave a 
2 month history of anorexia epigastric pain 
and increasing weakness He al'o complained 
of regurgitation and pyTosis after meals He 
had lost an undeterminable amount of weight 
during th“ preceding few months Physical 
examination of the abdomen was essentially 
negative Roentgenographic examination (Fig 
417 A) showed a fairly well circumscribed 
area of translucency in the third portion of 
the duodenum having the characteristics of a 
polyp This was confirmed at operation A 
du^enostomy was done and a pedunculated 
polyp 3 X S cm in size was excised 

latbologic diagnosis Adenomatous polyp 
of the duodenum Figure 417 B shows th* 
appearance of the polyp Note how closely the 
translucent area m the roentgenogram corre 
spends to the anatomic appearance of the 
polyp 
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I ii. II.S ( \ 1,‘lt) I iidfinniis rill it.itriii of liu nstin diioilt n il itir\< ri'-iiltitii; from 
the oh'.lriu lion prodiKtil In .t nlifo'iuo'i) i (It. Rt’ll) > mu |>i!uiit 'r.ma .it 

2-t lunirs, vliou iiiK tlu ritintuiii m tin vtom u h .uu! m thi dil.ititi dtu'diiu! (iirvi 


\n cN.iinplf of (lie I'trcmr litijm of 
olixlnic tiDii ol the dtio(l(iitl wlmli 

in.ij from tin jiriMiuc of i 

Uimor I- illii''tr.iii(i In tlu follow iiiit < i-i 

I K . m.ilr. mid 17 I his p itu m It id )>i < n 
roinpl.uniim lur .1 jnriod of ,s month'- of .it- 
t.u.KM)f Mimitiin' .didomm.il di^tn ' .ind mild, 
dull, cimt.i'-trii, pim ridiitiiu; ‘■lu-hily itoin 
rifzht to left .md otturrim; .ilnmt omt i w<i( 
The .ntt.uKs were .ircomii.imi'd In the \orut- 
im; of .1 yrt c‘msh-\ cllow ihiid 'I lion' w is no 
blood m the \omitus or m tlio stools 'I hi 
p.iticnl w.T*. not j.iundKid Ho hid Imt .'s 
pounds in the proiidiim months 

\t oper.ition. tx.uuiti itum ri\i'.ihd til 
siopiim .lud twistimj ot tlu* smill mtcstmi 
into itself The intestine w.ts dil ited enor- 
mously to .ibout three tunes its norm il si/e 
•nnd w.ns dark red, almost bluish in color On 
reducimt the intussustejition it w.is in.idc up 
cntirelc of jejunum The furthest portion w.is 
revealed .is a hard, nodular, erav isb-white 
mass cxtendmi; thrmieb the will it was 
about the si/e of .1 lemon .md was ajijnientlv 
malignant The intussusception w.is reduced 
with difficulty Hoi applications were applied 
to the intestine until the color approached 
normal The mass was isolated and e\cised 
with cautery 


(iros<- di f n.'ion ot tlu ri'-ited spi'cimcn 
was .IS loll n* s 1 hi speemun consisted of a 
pirtuMi ut s'liill mil stipi ‘'itintnl in its wall 
md p’ou'.tim; into its hmun was a elobiihr 
tumor .lb nit t im in dnnutcr Micro-copic 
I' immiium shown! tlu tumor to be situated 
m till mnsiulir 10 it oi tin intestinal wall 
I hi tumor was co'up'sid ol suio ith nui'slc 
filurs md fibrous tissue 1 he lumosa anil 
submuios i shinvid no pitholoitic ihaiieis c\- 
cipt SI, me (oiutistion The diautiosis was 
filiiomvomi ot the smil! mtC'tine 

Roenteiii iviiumitioii prior to operation 
(live ti'' \l sliowid the stum ich and the 
duoden d bulb to In normal The entire duo- 
den il lurve w.is iiiornunislj dilatid evterid- 
mv; uo to .ibout the rluodi nojenin il junction 
\t 21 hours (lie n.s It) tlure w is ton- 
suler.ible ritention of barium m the stomach 
md m the dilitnl tr.msvir-e portion ot the 
duodinum The lo-nleen dnenosis w.is Ob- 
striKtum of the tninsvcr'C portion of the 
duodenum .it .ibout its lunction with the 
tetumim oreuiiL in onem and probabU due 
to a tumor in this revtion \s noted above the 
tumor was a bemen fibronnoma 

An unusual tvpe of obstruction of the 
duodenum of e\trmsic oriyin m that reported 
In Haird" In bis case obstruction of the 
third portion of the duodenum, with consid- 
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erable dilantion of the region pro-^imal to 
It had resulted from the pre<isure of an 
aneurj'^m of the abdominal aorta This was 
verified at operation 

Rarely, marked obstruction with dilata 
tion of the duodenum ma> result from the 
pressure of an extraduodenal new growth 
This IS illustrated h> the following case 

H G , male aged 33 After a long hislotj 
of epigastric pain associated with nausea and 
vomiting exploratory laparotomy was done 
for an abdominal mass The report was as 
follows There was a large mass filling th“ 
retroperitoneal space and the root of the 
mesenterj, the greatest portion appearing to 
be m the region of the duodenojejunal junc 
tion filling the retroperitoneal space im 
medialelv below this region 

Microscopic diagnosis of a sp cimen re 
moved at operation showed the tumor to be 
a metastatic carcinoma probablj seminoma 

Roentgen examination about 2 vears later 
{Fig 419), representing the appearance at 6 
hours revealed the stomach to be of con 
siderably increased sue The duodenal bulb 
was enormouslj dilated In addition, there 
was considerable dilatation of the proximal 
region of the second portion of the duodenum 
The enormous sue of the duodenum was well 


seen m the 6 hour observation There was a 
trace of barium in the stomach at 24 hours 
The evidence indicated the presence of an 
obstructive lesion just beyond the duodenal 
bulb, which was re<iponsible for the huge size 
of the duodenal bulb and the gastric retention 
at 24 hours As noted at operation, this ob 
struction was produced by the pressure of a 
metastatic carcinoma probably a seminoma 

DUODENAL TUBERCULOSIS 

Matthews, Dehney and Dragstedt'*'’ found 
105 cases of tuberculosis of the duodenum 
in a survej of the literature These were 
part of a generalized intestinal tuberculosis 
In addition the> found reports of 18 cases 
of localized duodenal tuberculosis, in onij 
6 of which, however, was the diagnosis ven 
fied histologicallv To these cases the au 
thors added a personal case of hvperplastic 
tuberculosis of the duodenum involving the 
first portion Histologic study showed a 
characteristic tubercle with giant cells, 
small round cells and fibroblasts 

Marked dilatation of the entire duode 
num up to the duodenojejunal flexure as an 



Fig 419 Obstruction of the duodenum due to an 
extraduodenal tumor 
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indirect result of intestinal tuberculosis 
was reported by Hochstetter At opera- 
tion, an old tuberculous peritonitis was 
found About three fingers’ breadth below 
the ligament of Treitz a severe stenosis of 
the intestine was found, due to a sharply 
constricting strand of connective tissue 

The roentgenographic appearance of tu- 
berculosis of the duodenum is shown in the 
following case 

M D , female, aged 27 Two years prior to 
admission to the hospital the patient noted 
the gradual onset of right upper quadrant pain 
which eventualh^ became so severe that an 
e\plorator\' laparotomy was done at another 
hospital on the assumption that she had gall- 
bladder disease The surgeon reported that he 
found a severe peritonitis There was tubercu- 
losis of the mesenteric nodes, as well as of the 
liver and the spleen Enlarged nodes were 
found on the posterior wall of the duodenum 
The diagnosis of tuberculosis was confirmed 
by microscopic examination Two months later 
she was referred to Bellevue Hospital with a 
diagnosis of tuberculous peritonitis 

Physical examination rc\e,iled no recog- 
nizable pathology of the lungs TTie liver was 
palpable 10 cm below the right costal margin 
It w'as firm and shghth' tender The spleen 
w'as palpable from 2 to 3 cm below the left 
costal margin There was a healed right upper 
rectus scar ITie temperature was 101 2” F 
While under observation the patient became 
increasingly lethargic and complained of in- 
termittent frontal headache Clinical and lab- 
orator}’’ investigation supported the diagnosis 
of tuberculous meningitis 1 here was also 
rigidity and tenderness in the right upper 
quadrant The patient developed mild con- 
vulsions and became disoriented, and death 
supervened 

Roentgenographic examination of the lungs 
revealed no evidence of tuberculosis Very 
significant findings w'ere noted in the roent- 
genographic examination of the duodenum 
Figure 420 A shows the appearance of the 
duodenal curve promptly after the ingestion 
of the barium suspension Note the marked 
abnormality of the mucosal pattern of this 
segment with some vaguely outlined sinus 
tracts extending from the lateral border of the 
second portion of the duodenum These sinus 
tracts are more clearly noted in the examina- 
tion 2 hours later (Fig 420 B) and also at 
6 hours (Fig 420 C), at W'hich time there is 
residual barium in the duodenum, although 


none is present in the stomach From a survey 
of these three views it was quite obvious that 
there was a serious pathologic process involv- 
ing the first and the second portions of the 
duodenum and that the lesion was associated 
with sinus tracts It was particularly because 
of the presence of these unusual sinus tracts 
that I ventured the opinion that the lesion 
was tuberculous The appearance, as far as the 
smiis tract formation is concerned, is in that 
respect at least similar to the roentgeno- 
graphic appearance in the case of tuberculo- 
sis of the pylorus which was previously de- 
'•cribed (Fig 2vS0). 

Autopsy revealed generalized fibrocaseoiis 
and calcific tuberculosis of lymph nodes 
T'here was tuberculous meningitis, tubercu- 
losis of the liver and the spleen and a calci- 
fied process m the right upper lobe of the 
lung 

Particularly significant in this case were 
the findings m the examination of the diges- 
tive tract The esophagus and the stomach 
were normal The duodenum for a distance of 
about 7 cm from the pylorus was thickened 
and showed marked trabeculation of the mu- 
cosa The posterior wall of this portion of the 
duodenum was adherent to the pancreas A 
few lymph nodes throughout this area aver- 
aging about 3 to 7 mm in diameter showed 
caseation as well as calcification The remain- 
ing portion of the duodenum, as well as the 
jejunum and the ileum, were normal The 
colon was also normal except for a few diverti- 
cula of the cecum and the ascending portion 

Alicroscopic examination of the involved 
duodenum showed marked fibrosis of all the 
layers as well as a severe chronic inflammatory 
cellular reaction Occasional sinus tracts were 
visualized, lined by granulations and caseous 
tissue infiltrated by lymphocytes 

The gross appearance of the mucosa pf the 
involved duodenum is showm in Figure 420 D 
Note the absence of normal mucosal folds, as 
well as the scarred and depressed areas Fig- 
ure 420 E shows a sinus tract in the wall of 
the duodenum lined with tuberculous granu- 
lation tissue Figure 420 F shows infiltration 
with lymiphocytes and some caseation necro- 
sis and fibrosis in the submucosa of the 
duodenum 

The roentgenographic findings in this case 
of abnormalities of the duodenum associated 
wnth sinus tracts upon which a diagnosis of 
probable tuberculosis w'as made w'ere there- 
fore fully confirmed by the pathologic studies 

A tuberculous lesion may cause obstruc- 
tion of tlie duodenum 
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Fig 420 Tuberculosis of the duodenum (A, Tap hit) Appearance of the duodenum 
promptl> after the ingestion of banuro Note the abnormal mucosal pattern of this seg 
ment and a fen faintly outlined smus traUs r^hich are •seen much more clearly m B iTop 
taken 2 hours later and in C {Center, ieff) (he appearance noted at 6 hours 
(D Center nght) TvoJe the absence of normal mucosal folds of the invohed portion of 
the duodenum (E Bottom fc/f) Photomicrograph shouing sinus tract m the nail of the 
duodenum lined with tuberculous granulation tissue {F, Bottom righ^) PhotomicrogrAoh 
showing infiltration with Ij^nphocytes and some caseation necrosis and fibrosis in the 
subrtiutosa of the duodenum 
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Fig 421 Dilatation of the second and 
the third portions of the duodenum sec- 
ondary to constiiction by a tuberculous 
band of tissue 


C L , female, aged 34 The patient gave a 
history of the sudden onset of vomiting 3 
weeks prior to admission to the hospital 
From then on the vomiting peisisted, occur- 
ring from a few minutes to 1 hour after every 
meal, regardless of the type of food The 
vomitus was stained with Inle but it did not 


contain any blood There was no actual ab- 
dominal pain, but a slight soreness accom- 
panied the vomiting She stated that the stools 
were black on a few occasions She lost 40 
pounds in the preceding 3 weeks She had an 
episode of vomiting 4 years previously which 
lasted for 1 or 2 days 

Physical examination revealed a malnour- 
ished white female who was markedly dehy- 
drated The abdomen was soft and nontender 
There was a hard, ill-defined, slightly mova- 
ble mass on the left side at the level of the 
umbilicus which transmitted pulsations of the 
aorta 

Roentgenographic examination (Fig 421) 
revealed considerable dilatation of the second 
and the third portions of the duodenum There 
was sharp demarcation of the barium at the 
distal end of the visualized third portion of 
the duodenum, with practically none of the 
barium escaping beyond this zone There was 
also evidence of a pressure defect with dis- 
placement of the greater curvature border of 
the pyloric arm of the stomach The diagnosis 
was of an extrinsic mass, producing occlusion 
of the third portion of the duodenum 

Operation revealed the following “The pa- 
tient had numerous grayish-white rice-kernel- 
sized nodules over the peritoneum and the 
mesentery and the small bowel In two areas, 
one overlying the third poition of the duo- 
denum and immediately anterior to the verte- 
bral column, there was a dense yellowish-gray 
gristly band of tissue which encircled the third 
portion of the duodenum for approximately 



Fig 422 Thermometer in the duodenum 
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three quarters of its circumference On section 
the interior of this band appeared to be case 
ous There a\as a similar band just distal to the 
licment of Treitz 

The band \\as dissected from the third por 
tion of the duodenum and removed as a speci 
men In addition three other areas of tubercu 
lous inflammatorv reaction were removed for 
microscopic examination Follow rntj complete 
mobilization of the third portion of the duo 
denum it was seen that this portion of the 
bowel could be straightened out, whereas 
formerlj it had been kinked over the band 
However, when replacins; the duodenum m the 
abdominal cavitv it was «een that a^ain the 
duodenum tended to fold on itself m this area 
\ccordinglj it was decided that a b> pass 
should be done and a duodenojejunostomy 
was performed using the first portion of the 
duodenum and a loop of jejunum approxi 
mately 10 to 12 cm below the ligament of 
Treitz 

The pathologic findings were reported as 
follows 

Macroscopic examination Specimen re 
ceived, fixed in Bourns solution consists of 
three firm, irregularly oval shaped coarsely 
granular surfaced pieces of tissue the largest 
measuring 2 x 1 x 0 6 cm On section the 
surface is homogeneous 


* Microscopic examination Three sections 
reveal nodules of granulation tissue These 
have multiple large centers of caseous necrosis 
The margin of these centers is composed of 
epithelioid cells and Langhans giant cells 
Peripherallv, there is a chronic inflammatory 
reaction to scar tissue 

In this ca^ therefore, there was a general 
ized tuberculous peritonitis with a dense band 
of tissue which partially encircled the trans 
verse portion of the duodenum, causing the 
marked obstruction noted roentgenographi 
cally and corroborated surgically 

Rarely, a foreign body may be stuck in 
the duodenum and may require removal 
surgically This is illustrated by the follow 
ing case 

J R, female, aged 13 Hhile on the ward 
of the hospital being treated for a pulmonary 
and gynecologic condition, the child swal 
lowed a thermometer 

At operation the thermometer was found in 
the duodenum It was milked back into the 
stomach An incision was then made through 
the pars media of the stomach and the 
thermometer removed 

The thermometer is shown in the roentgeno 
gram (Fig 422) 
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